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Attachment B

Flow Frequency Memorandum




MEMORANDUM

DEPARTMENT OF ENVIRONMENTAL QUALITY - WATER DIVISION
West Central Regional Office
3019 Peters Creek Road ~ Roanoke, Virginia 24019

SUBJECT: Flow Frequency Determination
Radford Army Ammunition Plant - VA0000248

FROM: Kevin Harlow, WCRO
- DATE: February 22, 2010

This memo is an update of the previous flow frequency determination memo from dated January 16,

~ 2005 concerning the subject VPDES permit. The Radford Army Ammunition Plant (RAAP)
discharges via several outfalls on the New River and two outfalls on the Stroubles Creek. All of
these outfalls are located near Radford, VA. Stream flow frequencies are required for several outfalls
for use by the permit writer in developing effluent limitations for the VPDES permit.

The USGS has operated a continuous record gage on the New River at Radford, VA (#0317109) -
since 1940. The gage is approximately 6.0 miles upstream of the RAAP intake #1. The flow
frequencies for the gage and discharge point are presented below. The values at the discharge points
were calculated using drainage area proportions and account for the known withdrawals located
between the gage and the outfalls. This analysis does not address any other withdrawals, discharges,
or springs which may influence the flow in the New River between the gage and the downstream-

most outfall (028) for RAAP.
New River at Radford, VA (#03171000):

Drainage Area = 2,748 mi®

- 1Q10 = 465MGD . High Flow 1Q10= 543 MGD -
7Q10 = 573 MGD High Flow 7Q10= 782 MGD
30Q5 = 737 MGD HM = 1519 MGD
30Q10= 659 MGD High Flow 30Q10 = 1073 MGD

ANN AVG = 2453MGD

The high flow months are January through May.

Using drainage area proportions, the river flows were projected to just above outfall 004. The
withdrawals by the Radford Army Ammunition Plant (RAAP) intake #1 (Bldg. 408) and the
Blacksburg, Christiansburg, VPI Water Authority (BCVPIWA) and the discharges from the Peppers
Ferry STP and Christiansburg STP were incorporated into the analysis. The minimum discharged by
the Peppers Ferry STP was 2.80 MGD. The withdrawal data for RAAP and the BCVPIWA were
taken from the Virginia Water Use Data System for the period 2004-2009. The maximum
withdrawal for RAAP #1 was 17.65 MGD while the BCVPIWA maximum withdrawal was 10.2

MGD.




New River above RAAP Outfall 004

Drainage Area = 2,791.27 mi*

1Q10 = 449 MGD  HighFlow 1Q10= 528 MGD
7Q10 = 559 MGD | High Flow 7Q10 = 771 MGD
30Q5 = 725 MGD HM = 1520 MGD
30Q10= 646 MGD High Flow 30Q10 = 1067 MGD

ANN AVG = 2468 MGD
. -Projecting 004 flows to 005,
New River above RAAP Outfall 005:

Drainage Area = 2,791.541 mi2

1Q10 = 449 MGD High Flow 1Q10 = 528 MGD
7Q10 = 559 MGD High Flow 7Q10= 771 MGD
30Q5 = 725 MGD HM = 1520 MGD
- 30Q10= 646 MGD High Flow 30Q10 = 1067 MGD

ANN AVG = 2469 MGD

Projecting 005 flows to 006,
‘New River above RAAP Outfall 006:

Drainage Area =2,791.541 mi?

1Q10 = 449MGD . High Flow 1Q10 = 528 MGD

7Q10 = 559 MGD High Flow 7Q10= 771 MGD
30Q5 = 726 MGD HM = 1520 MGD
30Q10= 646 MGD High Flow 30Q10 = 1067 MGD

ANN AVG = 2469 MGD
Projecting 006 flows to 029,
New River above RAAP Outfall 029:

Drainage Area = 2,792.557 mi’

1Q10 = 449 MGD High Flow 1Q10= 529 MGD
7Q10 = 559 MGD High Flow 7Q10= 771 MGD
30Q5 = 726 MGD HM = 1520 MGD
30Q10 = 646 MGD High Flow 30Q10 = 1067 MGD

ANN AVG = 2469 MGD




Projecting 029 flows to 026,
New River above RAAP Outfall 026:

Drainage Area = 2,792.712 mi’

1Q10 = 449 MGD High Flow 1Q10 = 529 MGD
7Q10 = 559 MGD High Flow 7Q10 =771 MGD
30Q5 = 726 MGD HM = 1520 MGD
30Q10= 646 MGD High Flow 30Q10 = 1067 MGD

ANN AVG = 2470 MGD
Projecting 026 flows to 007,
New River above RAAP Outfali 007:

Drainage Area = 2,792.726 mi’

1Q10 = 449 MGD High Flow 1Q10 = 529 MGD

7Q10 = 559 MGD : High Flow 7Q10 = 771 MGD

30Q5 = 726 MGD HM = 1520 MGD

30Q10= 646 MGD High Flow 30Q10 = 1067 MGD
R ANN AVG =2470 MGD

Downstream of Outfall 007, Stroubles Creek enters the New River. RAAP operates two outfalls on
the Stroubles Creek which require flow frequencies. The flows in Stroubles Creek were determined
using the USGS continuous record gage on the Walker Creek at Bane, VA (#03173000) and drainage
area proportions. This analysis does not address any withdrawals, discharges, or springs which may
influence the flows in Stroubles Creek upstream of the discharge points.

‘Walker Creek at Bane, VA (#03173000):

Drainage Area = 305 mi’

1Q10 = 19MGD High Flow 1Q10= 29 MGD
7Q10 = 21 MGD High Flow 7Q10= 37 MGD
30Q5 = 26 MGD. : HM = 72MGD

30Q10= 24 MGD High Flow 30Q10 =56 MGD
ANN AVG =207 MGD o

Stroubles gfreek at Outfall 012:

Drainage Area = 23.47 mi®

1Q10 = 1.5MGD . HighFlow 1Q10= 2.2 MGD
7Q10 = 1.6 MGD High Flow 7Q10= 2.8 MGD
30Q5 = 2.0 MGD HM = 5.5MGD
30Q10= 1.8 MGD High Flow 30Q10 = 4.3 MGD

ANN AVG = 16 MGD




Projecting 012 flows to 014,
Stroubles Creek at Outfall 014:

Drainage Area = 24.19 mi’

1Q10 = 1.5MGD High Flow 1Q10= 2.3 MGD
7Q10 = 1.7MGD . High Flow 7Q10= 2.9 MGD
30Q5 = 2.1 MGD , HM = 5.7 MGD
30Q10= 1.9 MGD High Flow 30Q10 = 4.4 MGD

ANN AVG =16 MGD
Adding the Stroubles Creek flow and drainage area to 007:
New River below Stroubles Creek:

Drainage Area = 2816.966 mi>

1Q10 = 451 MGD - High Flow 1Q10= 531 MGD
7Q10 = 561 MGD High Flow 7Q10 =774 MGD
30Q5 = 728 MGD ' HM = 1526 MGD
30Q10= 648 MGD High Flow 30Q10 = 1072 MGD

ANN AVG = 2486 MGD

Using drainage area proportions, the flows were projected to a point just above outfall 024. The
RAAP #2 intake is located just upstream of 024. The maximum withdrawal during the last five years
was MGD during August 1983 while the maximum high flow period withdrawal was 1.62 MGD.
Lower Stroubles WWTP discharges into the New River between the New River below Stroubles
Creek and Outfall 024. The minimum discharge from Lower Stroubles since 2007 was 3.92 MGD.

New River above RAAP Outfall 024:

Drainage Area = 2,862.931 mi*

1Q10 = 463 MGD High Flow 1Q10= 545 MGD
7Q10 = 576 MGD High Flow 7Q10 = 794 MGD
30Q5 = 747 MGD HM = 1562 MGD
30Q10= 666 MGD High Flow 30Q10 = 1097 MGD

ANN AVG = 2535 MGD
Projecting 024 flows to 028,
New River above RAAP Outfall 028:

Drainage Area = 2,862.946 mi’

1Q10 = 463 MGD High Flow 1Q10= 545 MGD
7Q10 = 576 MGD . High Flow 7Q10= 794 MGD
30Q5 = 747 MGD ’ HM = 1562 MGD
30Q10= 666 MGD High Flow 30Q10 = 1097 MGD

ANN AVG = 2535 MGD
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Site Visit Report




COMM ONT/VEAL T H of V[R GINIA David K. Payios

L }Dres!on Bryein_t, Jr.

Secretary of Natural Blue Ridge Regional Office - Regional Director
www.deq.virginia.gov :

Roanoke Office

Lynchburg Office .

7705 Timberlake Road : August 26, 2009 3019 Peters Creek Road

Lynchburg, Virginia 24502 - - Roanoke, Virginia 24019

(434) 582-5120 ; (540) 562-6700
: ‘ : Fax (540) 562-6725

Fax (434) 582-5125

Ms. Paige W. Holt

- Environmental Manager
Alliant Techsystems, Inc.
P.O. Box 1
Radford, VA 24143-0100

LTC Andy Munero
Commanding Officer

Radford Army Ammunition Plant
P.O. Box 1

Radford, VA 24143-0100

Re: Technical andlnspection Reports

Radford Army Ammunition Plant, Bioplant Wastewater Treatment Facilities
VPDES Permit No. VA0000248

Dear Ms. Holt & LTC Munero: _ . :

Attached for your review are copies of the technical and laboratory inspection reports for the Radford Army'AmmLmltion Plant,
Bioplant wastewater treatment facilities and Central Laboratory. The inspections were conducted on June 18 2008.

Please review the reports carefully. Note there are no recommendations for action assocrated wuth the technical report and
there were no deficiencies noted during the laboratory inspection.

If you have any quest:ons regarding these reports or the actions requ1red please coritact me at the Blue Ridge Regional Office -
Roanoke (540 -562-6740),

Sincerely, -

T oo =

- Troy Nipper .
" Enforcement/ Compliance Specialist, Senior

Attachments

Copies:  S. C. Hale, file - DEQWGRO ™ - .
S. G. Stell - DEQ/OWC (EPA Copy)

DEPARTMENT OF ENVIRONMENTAL QUALITY Stoven A. Districh -




i

, L. Preston Bryant, Jr.
! Secretary of Natural Resources

iz

COMMONWEALTH of VIRGINIA

DEPARTMENT OF ENVIRONMENTAL QUALITY

West Central Regional Office
3019 Peters Creek Road, Roanoke, Virginia 24019
(540) 562-6700 Fax (540) 562-6725
www.deq.virginia.gov

David K. Paylor
Director

Steven A. Dietric

Regional Directo

September 16, 2008

LTC Jon Drushal
Commanding Officer
Radford Army Ammunition Plant

P.0. Box 1
Radford, VA 24143-0100

Re: Technical and Laboratory Inspection Reports
Radford Army Ammunition Plant, ‘Bioplant Wastewater Treatment Facilities

VPDES Permit No. VA0000248

Dear Colonel Drushal:

Attached for your review are copies of the technical and laboratory inspection reports

for the Radford Army Ammunition Plant, Bioplant wastewater treatment facilities and

Central Laboratory. | conducted the inspections on July 14, 2008.

Please note that page 5 of the technical report summarizes one recommendation for
action related to the wastewater treatment system. We request that you respond to this
office within 15 days on this recommendation and provide details of actions taken '
and/or proposed to correct the deficiencies. All proposed actions must also include a

schedule for completion.

With regard to the laboratory inspection, @ deficiency was noted with the Laboratory
Records section. The deficiency is discussed in detail on the first page of the

laboratory report.

In view of the significance attached to proper sampling and analysis of samples for use
in complying with the terms of the facility's permit, please review the attached report
and make the required corrections. Within 15 days, you are required to submit a letter
documenting that corrective action has been taken.

An Agency of the Natural Resources Secretariat




,7'“‘& ﬁ‘

= Radford Army Ammunition Plant, Bioplant Wastewater Treatment Facilities
Technical and Laboratory Inspection Reports
Page 2

Also, | would like to inform you of the new electronic option now available for

submission of your facility’s Discharge Monitoring Report (DMR) data. The Department
of Environmental Quality (DEQ) now offers electronic DMR (e-DMR) submittal as an
alternative to the current paper DMR submittal process. Using an electronic process for
submitting effluent quality data can represent significant labor savings while increasing
the timeliness, accuracy, and overall reliability of this information. The e-DMR software
utilizes a universal file format to provide quick and easy transmission of data, and
provides three methods for online data reporting. For more information on the e-DMR
reporting system, including the participation package download, answers to frequently
asked questions, and link to the_ e-DMR demonstration site, please visit the following

website; http://www.deq.virginia.gov/water/edmrfaq.html.

If you have any questions regarding these reports or the actions required, please
contact me at the West Central Regional Office, Roanoke (5640-562-6829).

Sincerely,

Aot G (@%

Gerald A. Duff
Compliance Inspector Senior

Attachments

Copies: S. C. Hale, file - DEQ/WCRO
S. G. Stell - DEQ/OWC (EPA Copy)
LTC Jon Drushal - Radford Army Ammunition F’Iant




/

10.
11.

12.

13.

14.

15.

16.

Comments: 5.

1

VPDES NO. VA0000248

§ 7

// ’
PLANT OPERATION AND MAINTENANCE

Class and number of cerﬁﬁed operators: | -9 (5 assigned to Bioplant), | —=9,1ll-9, V-1
(facility wide) One Class | is usually at the Bioplant. If not, a Class |

operator can be paged

Hours per day plant is manned: 24 hours/day, 7 days/week
Describe adequacy of staffing. [X] Good [ ]1Average [ ] Poor
Does the plant have an established program for training personnel? [X] Yes [ TNo
. Describe the adequacy of the training program.  [X] Good* [ ]Average [ ] Poor
Are preventive maintenance tasks scheduled? [X] Yes [ TNo
Describe the adequacy of maintenance. [X] Good [ ] Average [ ] Poor
Does the plant experience any organic/hydraulic overloading? [ 1Yes [X] No
If yes, identify cause and impact on plant:
Any bypassing since last inspection? [ 1Yes [X] No
Is the standby electric generator operational? [X] Yes* [ ]‘ No [ TNA
s the STP alarm system operational? - [X] Yes [ ]No [ TNA
How often is the standby generator exercised? Weekly

Power Transfer Switch? ~ Once/six months Alarm System? Weekly

When was the cross connection control device last tested on the potable water service? 07/25/2008

Is sludge being disposed in accordance with the approved sludge disposal plan?  [X] Yes* [ 1No
Is septage received by the facility? [ 1Yes [X] No

|s septage loading controlled? [ ]Yes [ ]No [X] NA
Are records maintained? [ ]1Yes [ TNo [X] NA
Overall appearance of facility: [X] Good [ 1Average [ ] Poor

The training consists of the Sacramento 100-Hour Course, VPl short school, HAZMAT
transportation, and a mandatory annual safety training program.

10. - The facility has two (2) power sources provided to the facility from AEP. In addition, the
facility has installed a standby emergency generator capable of powering the influent

pumps.

14.  Sludge from this process is brought to the local transfer station and disposed of at the New
River Resource Authority in Dublin, VA.

* Responses with this symbol should be of particular concern and the investigator may want to address the problem in
more detail in the Comments Section.




COMMONWEALTH of VIRGINIA

DEPARTMENT OF ENVIRONMENTAL QUALITY

g L }’"C?}T‘;”LB'_')’,“[‘;‘: o West Central Regional Office D“"g’. K. Paylor
seeretary ol vatural Resources 3019 Peters Creek Road, Roanoke, Virginia 24019 Irector
Tele 5 (5 2. Fax 2-6725 : -
Telephone (540) 562 6790,' 1".1\ (540) 562-6725 Steven A. Dietrich
www.deq.virginia.goy Regional Director

September 10, 2007

Lt. Col. Jon R. Drushal
RAAP

Rt. 114

P.O. Box 1

Radford, VA 24141 -

P. W. Holt

Alliant TechSystems
Rt. 114

P.O. Box 1

Radford, VA 24141

Re:  Technical Inspection Report for Ancillary Outfalls

- Radford Army-Ammunition Plant '
VPDES Permit No. VA0000248 (Outfalls 401, 004, 005, 006, 007, 012, 014, 017, 024)

Dear Lt. Colonel Drushal and Ms. Holt:

Attached for your review is a copy of the technical 'inspeotion report for the wastewater
treatment facilities associated with the above referenced outfalls at the Radford Army
Ammunition Plant. The inspection was conducted on July 19, 2007.

Please note that page 5 of the technical inspection report summarizes the recommendations
for action related to the inspection of the treatment systems. We request that you respond to
this office within 15 days on these recommendations and provide details of actions taken
and/or proposed to correct the deficiencies. For any proposed action, please provide a
schedule of completion for the item.




Page 2
Radford Army Ammunition Plant ~
VPDES No. VA0000248

Also, I would like to inform you of the new electronic option now available for submission of
your facility’s Discharge Monitoring Report (DMR) data. The Department of Environmental
Quality (DEQ) now offers electronic DMR (e-DMR) submittal as an alternative to the current
paper DMR submittal process. Using an electronic process for submitting effluent quality
data can represent significant labor savings while increasing the timeliness, accuracy, and
overall reliability of this information. The e-DMR software utilizes a universal file format to
provide quick and easy transmission of data, and provides three methods for online data
reporting. For more information on the e-DMR reporting system, including the participation
package download, answers to frequently asked questions, and link to the e-DMR
demonstration site, please visit the following website;
http://www.deq.virginia.gov/water/edmrfaqg.html.

Should you have any questions regarding the report, please contact me at the West Central
Regional Office, Roanoke at (540) 562-6722.

Sincerely,

g

Ryan L. Hendrix
Compliance Inspector Senior

Attachments

Copies: S. C. Hale, R. L. Hendrix, File - DEQ/WCRO
S. G. Stell - DEQ/OWC




Problems identified at last inspection: . Corrected

1. The P.S. 401 mixer appears to have a warped shaft. Submit a plan of action [X]
to repair or replace the unit and, if necessary include a schedule to complete

the project.

2. The grass/brush needs removed from the berms of the P.S. 005 sludge drying/ X]
storage area. Notify this office when this project has been completed and/or
submit a schedule to complete this project.

3. The P.S. 017 basin has been replaced with a larger basin that is approximately X]
10 ft. deep. The overflow area is unlined and lacking rip rap. It is recommended
that the overflow be lined with some type of material to prevent erosion in the
event of a discharge.

4. The brush and grass on the berms of the P.S. 024 ponds are in need of cutting. IX]
Notify this office when this project has been completed and/or submit a schedule

to complete this project.

VPDES NO. VA0000248

Not Corrected

[]

SUMMARY

Comments:

— The estimated flow reporting for outfall 004 should be checked occasionally to verify accuracy (i.e. bucket

and stop watch method).

Recommendations for action:

— The vegetation and debris around the PS 004 outfall needs to be removed and maintained to ensure

representative sampling can be achieved. Submit documentation confirming the removal of this material.

Since the oleum plant is no longer in operation, certain systems designed to treat the wastewater at PS 005

are no longer in operation. The neutralization system and the sludge drying/storage pit are no longer
functional. Subsequently, the Operations and Maintenance (O&M) manual for PS 005 requires updating to
demonstrate this operational modification. Please make the necessary O&M revisions to address these

.issues and submit the revisions to Kevin Harlow, Environmental Engineer, for approval.

The dikes surrounding the sedimentation basins on PS 004, PS 0‘05, PS 017, and PS 024 are overgrown' with
vegetation. The vegetation needs to be maintained more frequently, so the dikes can be readily and

frequently inspected for burrowing animals and any other conditions which may compromise their integrity.

Submit a plan of action and schedule to address this issue.




fis identified at last inspection: Corrected
wo pumps (#3 and #5) at the influent pump station were leaking and the X]
rive shafts wobbling. This problem was identified during the last inspection.
i Two diffusers in the east side of the EQ remain broken from the previous [X]
“inspection. Air continues to blow out at the influent end of the diffuser lines

causing the second line of diffusers to receive no air.

Repair or replace the leaking generator radiator. [X]

Store the nutrient supplement diaphragm transfer pump located behind the [X]

pH adjustment building when the unit is not in use.

Repair or replace the broken chain drive for the out of order outdoor rotating X]

biological contactor (RBC) and return to service.

VPDES NO. VA0000248

Not Corrected

[]

[]

SUMMARY

Recommendations for action:

1. Repair the leaking check valve for the #4 pump at the influent pump station.




RINMENI OF ENVIRONNMEN AL QUALITY — WEST CENTRAL REGIONAL OFFICE

LABOF : JORY INSPECTION REPORT SUN  4RY
B 10/01 B

Radford Army Ammunition Plant VPDES INSPECTION

VA0000248

NO: DATE: 07/14/2008

Bioplant and Central Laboratories

NO DEFICIENCIES
X | DEFICIENCIES

LABORATORY RATING

A deficiency was noted with the Laboratory Records section. The following item must be corrected.

« The analytical test method for the temperature parameter currently employed by the Bioplant staff
must be cited on the bench sheets. A letter from Lou Martin dated June 4, 2007 indicated this
deficiency had been corrected. Based on the bench sheets provided to the inspector, this deficiency
remains. Please cite one of the currently approved methods for this parameter on the facility’s bench
sheets. Currently approved tests are from Standard Methods for the Examination of Water and
Wastewater, #2550, for the 18", 19", 20", 21° Editions or #2550-00 for the online version. The
particular edition in use by the facility’s staff must be cited on the bench sheets. Please submita
photocopy of one completed pH Meter Maintenance/Measurement bench sheet showing all corrected

actions have been taken.

No deficiencies were noted with the General Sampling and Analysis section.

No deficiencies were noted with the Laboratory Equipment section.

pH

No deficiencies were noted for the analysis of the pH parameter.

pH Automated Electrode

No deficiencies were noted for the analysis of the pH Automated Electrode. parameter.

Temperature

No deficiencies were noted for the analysis of the Temperature parameter.




Attachment D

Ambient Water Quality Information
e STORET Data (Station 4ASRE022.71)

e 2008 305b Watershed Summary Report
| (Excerpt)




STORET Data

Station_ID 9-NEW081.72 Stat. Desc. RT. 11 BRIDGE AT RADFORD

Dry Season Wet Season

Date pH |Temp (C) |Hardness Date pH Temp (C) |[Hardness

11/4/97 7.77 13.9 57.3 1/22/98 7.65 6

11/20/97 7.9 9 2/12/98 8.23 5.5

12/2/97 7.81 7 3/19/98 8 7.9

6/4/98 7.84 19 4/15/98 7.71 124

7/28/98 7.78 234 5/11/98 8.04 14.1

8/12/98 7.79 234 1/28/99 7.89 6.4

9/1/98 7.73 23.3 2/10/99 8.16 6.3

10/20/98 7.98 17.1 3/30/99 8.51 8.1

11/17/98 7.78 12.8 4/26/99 8.18 12.5

12/8/98 7.38 124 5/10/99 8.2 13.8

6/22/99 7.92 18.5 1/26/00 7.52 1.9 65.1

7/26/99 7.9 22.5 2/14/00 7.61 4.3 60.9

8/17/99 7.71 23 3/29/00 7.94 114 61

9/21/99 7.9 19.1 4/6/00 7.99 10.6 59

10/13/99 7.84 16.9 5/24/00 7.9 16.3 92

11/16/99 7.51 9 1/17/01 8.21 3.3 75.3

6/26/00 7.68 20.9 62 2/6/01 8.4 8.2 155

7/26/00 7.55] 20.6 72.6 3/8/01 8.49 6.1 28.1

8/16/00 7.63 23.7 724 4/10/01 7.89 13.1 73.4

9/19/00 7.49 19.1 75.9 5/17/01 8.09 13.5 112

10/18/00 7.71 16.2 83.4 1/23/02 8.01 6 67.8

11/29/00 8.01 8.5 63.3 2/25/02 8.24 8.1 47
. 112/27/00 8.3 6.5 65.4 3/18/02 8.09 8.5 109

6/25/01 7.27 17.3 114 4/30/02 7.72 13.59 81.2

7/17/01 8.1 21.8 52.1 5/30/02 7.58 16.98 89.3

8/15/01 7.61 221 68.9 1/22/03 8.05 4.93 93.8

9/11/01 7.72 214 57.6 2/11/03 8.23 3.1 734

10/25/01 8.33 17.5 40.1 3/10/03 7.93 8.27 91.4}

12/18/01. 8.48 10.6 445 4/10/03 8.12 10.56 178

6/25/02 7.28 19.79 79.2 2/18/04 7.75 5.14

7/30/02 7.23 23.08 74.5 4/21/04 7.59 13.73

8/20/02 7.23 229 62.1 2/17/05 8.06 4.63

9/19/02 7.61 21.75 101 4/19/05 8.11 12.08

10/31/02 7.13 13.2 68.7 2/21/06 7.8 5.1

11/20/02 7.6 10.55 106 4/6/06 6.8 9.2

12/12/02 7.64 7.02 69.1 1/17/07 8 7.1

6/12/03 7.79 17.26 103 3/20/07 8.2 8.8

8/19/03 7.37 22.46 5/9/07 8.3 14.8

10/27/03 7.72 14.41 1/23/08 8 5.6

12/22/03 7.6 8.2 3/5/08 8.1 5.9

6/22/04 7.47 20.9

8/25/04 7.63 23.3 Statistic pH Temp (C) |Hardness

10/27/04 7.1 143 Average T 78.19

12/1/04 7.45 11.11 10th %'ile

6/7/05 7.8 17.7 90th %'ile

8/10/05 7.2 24 90% (Wet)

10/27/05 7.8 13.1 90% (Dry)

12/19/05 7.5 5.4

6/8/06 7 17.6

8/14/06 7.6 23.2

10/5/06 7.2 18.9

12/14/06 8.2 6.2

717107 7.7 23.1

9/27/07 8.2 222

11/29/07 8.1 9.7




Due Date ':»z‘@urgsrp LowerStroubles | Peppers Ferry
10-Jan-2007 1.93 5.09 4.40
10-Feb-2007 2.25 6.11 5.10
10-Mar-2007 2.03 5.84 4.00
10-Apr-2007 2.47 6.52 4.90
10-May-2007 2.32 6.07 4.50
10-Jun-2007 2.07 5.05 3.50
10-Jul-2007 2.01 4.16 3.30
10-Aug-2007 2.21 4.04 3.20
10-Sep-2007 1.76 4.58 2.80
10-Oct-2007 1.91 5.15 3.00
10-Nov-2007 2.32 5.37 3.90
10-Dec-2007 1.78 4.84 3.20
10-Jan-2008 1.93 4.42 3.30
10-Feb-2008 1.87 478 3.60
10-Mar-2008 1.98 5.51 4.10
10-Apr-2008 1.98 4.97 3.80
10-May-2008 2.24 6.05 470
10-Jun-2008 1.98 4.86 3.80
10-Jul-2008 1.83 3.92 3.00]
10-Aug-2008 1.96 4.05 3.20
10-Sep-2008 2.07 4.26 3.50
10-Oct-2008 2.12 5.13 3.80
10-Nov-2008 1.89 5.05 3.70
10-Dec-2008 1.97 4.75 3.70
10-Jan-2009 2.31 4.77 4.40
10-Feb-2009 2.30 5.00 3.70
10-Mar-2009 1.93 5.15 4.30
10-Apr-2009 2.58 5.72 5.90
10-May-2009 2.38 5.56 5.30
10-Jun-2009 3.93 6.31 6.10|
10-Jul-2009 3.56 5.81 6.80]
10-Aug-2009 2.77 447 3.60
10-Sep-2009 217 4.78 3.30
10-Oct-2009 2.29 4.83 3.80
10-Nov-2009 2.18 5.14 3.80
10-Dec-2009 2.79 6.07 5.10
10-Jan-2010 3.69 717 7.40
10-Feb-2010 3.30 6.55 6.90
Minimum 1.76 3.92 2.80




STORET Data - Station 09-NEW081.72
Parameters with Water Quality Standards

Parameter_Name Count Average
ANTIMONYSB,DISS UG/L 2 0.00
ARSENIC AS,DISS UG/L 2 0.35
CADMIUM CD,DISS UG/L 2 0.00
CHLORIDE TOTAL MG/L 43 7.96
CHROMIUMCR,DISS UG/L 2 0.18
COPPER CU,DISS UG/L 2 0.65
LEAD PB,DISS UG/L 2 0.00
MANGNESEMN,DISS UG/L 2 14.32
MERCURY HG,DISS UG/L 1 0.00
NICKEL NI,DISS UG/L 2 0.39
NO3-N TOTAL MG/L 66 0.89
SILVER AG,DISS UG/L 2 0.00
SULFATE SO4-TOT MG/L 43 7.87
THALLIUMTL,DISS UG/L 2 0.00
ZINC ZN,DISS UG/L 2 3.68




2008 Impaired Waters
Categories 4 and 5 by DCR Watershed*

New River Basin
Fact Sheet prepared for DCR Watershed: N22*
Cause Group Code: N29R-01-PCB New River, Claytor Lake, Peak Creek and Reed Creek

Location: The impairment begins at the I-77 bridge crossing the New River and extends downstream to the VA/WVA State Line
and includes the tributaries Peak Creek and Reed Creek as described below.

City / County: Giles Co. Montgomery Co. Pulaski Co. Radford City
Use(s): Fish Consumption
Cause(s) / :

VA Category: PCB in Fish Tissue/ 5A

The Virginia Department of Health (VDH) issued a fish consumption advisory on August 6, 2001 for polychlorinated

biphenyls (PCBs) for the lower portion of the New River (Rt. 114 Bridge downstream to the VA / WVA State Line - 52.0
miles) based on fish tissue collections from Carp. An Advisory extension to Claytor dam was issued 8/06/2003 (11.47
miles) recommends that no carp be consumed in these waters and no more than two meals per month of flathead and

channel catfish. The VDH PCB Fish Consumption Advisory was further extended upstream on the New River (13 miles)

to the |-77 Bridge to include the lower portions of Peak Creek (4.95 miles), Reed Creek (16.35 miles) and Claytor Lake
(4,287 acres) on 12/02/2004. The VDH advises consumption should not exceed two meals per month for carp and
smallmouth bass. The VDH level of concern is 50 parts per billion (ppb) in fish tissue.

There are eight fish tissue collection sites within the 2008 data window reporting exceedences of the WQS based 54 ppb

fish tissue value (TV). These data are reviewed by the VDH in making an advisory determination. A complete listing of
collection sites and associated fish tissue data are available at http://www.deq.virginia.gov/fishtissue/fishtissue.html. A
more detailed presentation of the data can also be found using an interactive mapping application at
hitp://gisweb.deq.state.va.us/. The VDH Advisory information is also available via the web at
http://www.vdh.virginia.gov/Epidemiology/PublicHealthToxicology/Advisories/.

Cycle
First TMDL
Assessment Unit. /  Water Name / Description - Cause Category / Name Listed Schedule Size

VAW-N22R_NEWO01A00/ New River Lower 1 / The New River 5A  PCB in Fish Tissue 2002 2014° 3.47
mainstem from the confluence of Back Creek downstream to the )
Watershed Boundary at the Montgomery / Giles County Line.
VAW-N22R_NEWO02A00/ New River Lower 2 / New River 5A  PCB in Fish Tissue 2002 2014 2.88
mainstem from the Radford Army Arsenal Plant downstream intake :
near Whitethorne downstream to the confluence of Back Creek.
VAW-N22R_NEWO03A00/ New River Middle 1 / New River 5A  PCB in Fish Tissue 2002 2014 4.52
mainstem from the confluence of Stroubles Creek downstream to
the Radford Army Arsenal Plant downstream water intake near
Whitethorne.
VAW-N22R_NEWO04A00 / New.River Middle 2 / New River 5A  PCB in Fish Tissue 2002 2014 2.35
mainstem from the Radford Army Arsenal Plant upstream _
intake/Pepper's Ferry Region POTW outfall downstream to the
confluence of Stroubles Creek.
VAW-N22R_NEWO05A00/ New River Upper / New River 5A  PCBin Fish Tissue 2002 2014 1.77

mainstem from the Blacksburg /Christiansburg /VPI Authority intake
at Rt. 114 downstream to the Radford Army Arsenal Plant upstream
intake / Pepper's Ferry Regional POTW outfall.
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2008 Impaired Waters
Categories 4 and 5 by DCR Watershed*

New River Basin

Fact Sheet prepared for DCR Watershed: N22*

Cycle
: First TMDL

Assessment Unit / WaterName / Description Cause Category / Name Listed Schedule Size
VAW-N22R_NEWOBA00 / New River Upper2 / New River 5A  PCBin Fish Tissue 2006 2014 1.73
mainstem from the Watershed Boundary at the Crab Creek
confluence downstream to the Blacksburg /Christiansburg /VPI
Authority intake. : ‘
New River, Claytor Lake, Peak Creek and Reed Creek Estuary Reservoir River
DCR Watershed: N22* (Sq. Miles) (Acres) (Miles)

PCB in Fish Tissue - Total Impaired Size by Water Type:

16.72

Sources_:

Source Unknown

*Header Information: Location, City/County, Cause/VA Category and Narratives; describe the entire extent of the Impairment. Sizes presented are
for Assessment Units (AUs) lying within the DCR Watershed boundary noted above.




Attachment E

Wasteload and Limit Calculations
e Mixing Zone Calculations (MIXER)
e Wasteload Allocation Spreadsheet
e STATS Program Results
e DO Model
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VA0000248 - OCPSF Flows

Outfalls 007 & 029
029 007 007 non-
OCPSF OCPSF |OCPSF
029 Flow |Flow 007 Flow |Flow Flow
Month {(gal/day) |(gal/day) [(gal/day) |(gal/day) {(gal/day)
Jun-05| 899291 636281| 4489797| 2606473] 1883324
Jul-05{ 760072] 537492| 3915387| 1400047 2515340
Aug-05}) 852921 613435| 4770291 2674945| 2095346
Sep-05| 737919 531941} 4796800| 2833788| 1963012
Oct-05] 849969| 640287 4945807| 3055013| 1890794
Nov-05| 1041009| 816119| 4592533 2941763| 1650770
Dec-05] 1116211 896751| 3711516| 2317151} 1394365
Jan-06] 1208911 974774| 4168000| 2614363| 1553637
Feb-06] 1203581 056365| 4399786| 2694349| 1705437
Mar-06{ 1141504] 907666| 4902162] 2960088] 1942074
Apr-06] 952730 731660| 4189833 2885088| 1304745
May-06] 912564| 671746| 3624871| 2660985| - 963886
Jun-06{ 921099] 590886{ 5013800 3128181| 1885619
Jul-06] 918756| 705676| 4343484| 2311247 2032237
Aug-06| 820639| 612439| 4169000| 2811575 1357425
Sep-06] 906980| 697621 4882233| 2627486| 2254747
Oct-06] 941808| 681310 4883968 2873827 2010141
Nov-06| 1087913| 826969| 4505300 2434110] 2071190
Dec-06| 1080432] 808220f 4517733| 2426062] 2091671
Jan-07| 1263958| 1063731| 4533613] 2279303 2254310
Feb-07| 1216571} 1029713| 4434214 2343072| 2091142
Mar-07| 1203107| 1036180| 4605354| 2347877 2257477
Apr-07| 1040604| 855202| 4473866| 1959062 2514804
May-07| 877592] 743578| 4304903| 1982083 2322820
Jun-07| 817560 702578} 4883534| 2310750| 2572784
Jul-07| 899003 792507| 4924097 2648805{ 2275292
Aug-07| 710099] 627265| 2769258| 1658983 1110275
Sep-07| 767456| 641898] 5177267 2548739 2628528
Oct-07| 835556| 655811| 4935548 2526839] 2408709
Nov-07| 847429| 671404| 4265467 2356148| 1909319
Dec-07| 796076] 627690| 3990258| 2124763| 1865495
Jan-08| 937345| 709758{ 4602967| 2265790| 2337177
Feb-08| 862821 682865| 4250635] 2182921 2067714
Mar-08| 820027| 654729 4308967 2400811| 1908156
Apr-08| 815723| 635693| 4566433 2364714| 2201719
May-08] 757906{ 563772| 4665419| 2289114} 2376305
Jun-08| 739511| 488928| 4603867| 2110667{ 2493200
Jul-08| 879861 617535| 3657709 1869967 1787742
Aug-08| 822786| 551278 4813613| 2416548| 2397065
Sep-08| 650157| 464092 4737800| 2329186 2408614
Oct-08| 791351 508312| 4989033| 2332980 2656053
Nov-08{ 802355| 651129| 4705767| 2147632| 2558135}
Dec-08| 1120685 984027 4129742| 1929029| 2200713
Jan-09| 1143765 991510 4373387| 2221201| 2152186
Feb-09| 979988 836628 4182071] 2214219| 1967852
Mar-09| 1028401 882473| 4121774| 2113565 2008209
Apr-09) 886130 705643} 3939833| 2311725| 1628108
Average| 929109| 729863| 4441887| 2400916| 2040972




Mixing Zone Predictions for VA0000248 - 004

Effluent Flow = 0.04 MGD
Stream 7Q10 =559 MGD
Stream 30Q10 = 646 MGD
Stream 1Q10 =449 MGD
Stream slope = 0.001 ft/ft
Stream width = 550 ft
Bottom scale = 3
Channel scale = 1

Mixing Zone Predictions @ 7Q10

Depth =2.1898 ft
Length = 149513.22 ft
Velocity =.7185 ft/sec

Residence Time = 2.4084 days
Recommendation:

A complete mix assumption is appropriate for this situation providing no more than
83.04% of the 7Q10 is used.

Mixing Zone Predictions @ 30Q10

Depth =2.389 ft
Length = 138982.26 ft
Velocity =.7611 ft/sec

Residence Time = 2.1135 days

Recommendation:

A complete mix assumption is appropriate for this situation providing no more than
94.63% of the 30Q10 is used.

Mixing Zone Predictions @ 1Q10

Depth =1.9193 ft
Length = 166987.39 ft
Velocity = .6585 ft/sec

Residence Time = 70.4429 hours

Recommendation:

A complete mix assumption is appropriate for this situation providing no more than
1.42% of the 1Q10 is used.

Virginia DEQ Mixing Zone Analysis Version 2.1




Wd vL:¥ - 0L02/6/7

SYIM 181BMYSDI - SIX 00 VIM

4 jo | obed
90+36'  S0+3V'T - - 90+36'C  $0+3t'T - - 20439k 10+3EL - - L0436 90+3¥'T - - €0+39°L  Z0+3E'L - - 0o - aUsZUaqoIoIYD
- - p0+38°'t  £0+30°¢ - - vO+38'E  0O+3ES - - 00+38'Z 00+38'% -, - S0+3€’}  £0+30°¢ - - 10+3L'L L0+36°1 ] OuL
- 20+3¥'y  80+38’L 80+3v'L < 80+3Yy 80+38'L 60+3K'T - YO+ITE  YO+3E'9  G0+3ICT - 60+3F'v  60+39°C 80+3'L - S0+3ST  S0+3ET  S0+39°8 0962 apLoy
L0+31°E MO+#30°E L0+3SL Z0+3@'E | LO+AVE L0430 LO+3GL  €0+AL9 | $0-31'8  bO-T0'  €0-IVL  10-30°9 | 20+43L'E  Z0+30T L0+30°S Z0+38E | £0-34'8  £0-30°8 €0-3€¥  00+31'T 0 - AUEPIO]D
y0+31'9  €0+3L'8 - - pO+3L'9  €0+3L8 - - 00439k  L0-3EC - - S0+31'9  $0+3L'8 - - 10+39°}  00+3£T - - 0 - @PUOJYIENI ] UoTIeD)
- £0+431'6  £0+3¢'€  Z0+38'V - €0+31'6 €0+36'C  £0+3EB - 10-30°¢  L03ET  10-AVL - pO+31'6  vO+IL'L ZO+3IEY - 00+30°¢  10-3€6  00+30°C€ 0 wniwpey
9043y’  90+3L'T - - 90+3av’e  90+3.°T - - 204364 20+3SL - - 20+3p'e  L0+3LT - - €0+36'L  £0+35°L - - 0 aeeyydifizuagifing
90+3¢'S  50+39') - - 90+3€'G  S0+39'L - - 20+3¥°L  00+3EP - - 204365 90+39°L - - - €0+31°L  L0+3EY - - 0 -, Uojowoig
v0+3v°8 y0+39°v - - PO+3P'8  0+39V - - 00+32°C 00+3C'L - - G0+3¥'8  G0+3J9'Y - - 10+32'2  10+32°} - - 0 Preeyiud ikxeyifyia-z sig
80+32°L  90+35¢ - - 80+3Z'L  90+35C - - €0+36°9  20+aV'L - - 60+32°1  L0+35T - - p0+35'9  £0+3v') - - 0 Jay3 AdosdosiosoyO-zsig
y0+30°C £0+31°L - - P0+30°C  €0+3L°L - - L0-3€'s  20-30¢ - - S0+30°C $0+3L°L - - 00+3€'S  10-30'E - - 0 #2413 Auisolod-zsig
204389 20+at'l - - 20+38'9  20+abL - - 20-38'L  £0-38°¢ - . €0+38'9  £0+3p°L - - to-3g’}  20-38'e - - 0 o 9UalAd (e) ozuag
Z0+389  zo+av'L - - 20+38'9  Z0+3t'L - - co-38’L  goIWE - - €0+38'9  £0+3t'L - - t0-38'L 2038t - - 0 o BuByuEIoNy (3) ozusg
2043g'9  Zo+aAv'L - - 20+38'9  20+3vL - - 20-38'L  £0-38°E - - €0+38°9  £0+3b°L - - L0-38'L  zo-38'¢ - - 0 5 duaujuelon (q) ozuag
20438'9  Z0+3p'L - - 20+38'0  Z0+3ar'L - - 20-3g'L  £0-38°¢ - - €0+38°9  £0+3p') - - 10-38'L  20-38°C - - "o , dusvesyue (e) ozuag
00+39'2L  00+3cE - - 00+39°L 00+3cE - - ¥0-30¢  S0-398 - - 10+39°L | 10+3EE - - €0-30C  $0-39'8 - - 0 puiprzuag
90+36't  b0+aALR - - 90+36'L  +0+3t'8 - - b0+31'S  00+32T - - £0+36'L  S0+3ar's - - 20+31'S  10+32T - - 0 , duszusg
- 90+39°¢ - - - 90+39°¢ - - - 20+30°2 - - - L0+39°€ - - - €0+30° - - 0. wnueg
- pO+3LL S0+3TS  p0+3VS - P0+3L1  S0+3TS  S0+3S6 - 00+3€°L  1L0+38°C  L0+3S8 - S0+3LL 90+3L ) vO+AP'S - b0+30°'L  20+35°L  Zo+Ar'e 50 aussly
90+32'L  b0+30°L - - 90+ b0+30°L - - 10+3¥'9  10-39'S - - 043271 S0+30°) - - 20+3K'9  00+39°S - - 0 Auousuy
1043¢°L 10435} - - 20+3€°L  [0+3S°) - - €0+30'% 20+3c'8 - - 80+3€°L  80+3S'L - - $0+30°7  £0+3€8 - - 0 auademuy
- - y0+321  p0+3TL - - $0+32°1  $0+3T) - - L0-3¥EY  L0-302°6 - - y0+39'y  $0+36°Y - - 00+3v2'L 00+389°€ 0 (mo1 ybiH)
(/Bw) N-elUOWILY
- - £0+30°v  20+36'S - - €0+30°7  ¥0+30'} - - 10-39v'2  L0-3026 - - pO+3G°L  20+36'S - - 10-398'6  00+389°E 0 (Apreap)
(1/6w) N-BlUOWWY
00+36'L  00+36°} - 20+38'F | 00+36°L  00+36°) - £0+3¥'8 | S0-90S  S0-I6 ¥ - L0-3S°2 | LO+36'L  LO+36') - 20+38v | v0-30s  +0-36'% - 00+30°€ 0 5 UuplY
€0+36'6  £0+36°) - - €0+35'6  €0+36°L - - 10362 2031 - - y0+35°6  Y0+36°L - - 00+352  LO-3L'S - - 0 Plunuohoy
vo+32°1 vo+3aL’L - - vo+3L'L vo+3L°L s - L0-3E°6 10319 - e S0+32°L  So+3L) - - 00+3€'6 00+31°9 - - o] U300y
90+38'L  90+3Z'L - - 90+38'L  90+3Z'L - - 10+36'6  10+3L'9 - - 204381 L0+3T) - - 20+36'6  20+3L9 - - 0 auayideussy
HH (SMd) HH _ suoiyy _ oy HH  [(smd) HH _o_cofo ~ sy HH _@s& HH _ auoID _ aynoy HH _@s& HH _o_ceso _ anoy HH _Awg& HH _ JuoIyy _ anoy ‘U0 (pajou ssajun |/6n)
Suoned0|ly Buniwi 1sop suonedojly uonepeibapyuy auyeseg uonepesbapiuy SUOHEI0||Y PEOISISEM euaju) Aljenp Jajepm puno.byoeg Jojpwesed
A = ¢{N/A Juesald sabejs aj Ape3
A = ¢ NJA JU8sald 1noJ |
QO 02§ .1 .=ueap ououley A = ¢N/A (SMd) Aiddng Jerem ayand
QoW ¥0°0 = moy4 ableyosiq aonseL =500¢ 4 + =(z 40 1) uopeubisaq JatL.
ns zeL = Hd wnwixey %01 % 00} = XIIN 0LDO0E - aos_ro..or “(uoseas J9M) 01LD0E nseeL = Hd wnwixe %01
ns zz'8 = Hd wnwixey %06 % 00} = XIIN 0LD} - UOSEag 19 QoW 828 = (Uosess Japn) [1]Re] nszze' = Hd wnuwixe %06
O bBap gl = (uoseas Jom) dwa . %06 % €976 = XIIN 0LD0E - QON 9y9 = (jenuuy) 0LD0E O bep ggl = (uosess jop) aimesedwa] %06
D Bap e'ez = ([enuuy) dwa | %06 % v0'E8 =XIN 0LOL - Q9N 685 = (lenuuy) 0102 0Bep g'ez = (lenuuy) aimesadwia | %06
Bw gz = (£00BD se) ssaupieH uealy % Z¥'L =XIN 0LDI - [enuuy AOW.6trb = (lenuuy) 0LDL VBw gL = (e00eD se) sssupey uesiy

uoneuwo] Jusniyy

UOHEWIOU] BUsXipy

SMO[J Weang

UONeuLIojU] Weans

(00/2/8) 1102-00 OWS|\ 3JUBPING MO :UOISIOA

8%20000YA: 'ON Juad

¥00 lIBAN0O - dvv

SISATVNV NOILVOOT1V AVOTILSVYM / VIHILIHND ALITVNOD ¥ILVM

HILVMHSIUA

JBAIY MON ‘weang Buineosy

:awepN Aypoey




Wd vL:v - 0L02/6/%

SYIM J81emusal - SiX'$00 VIM

¥ jo g obed
Z0+3r's  Z0+3c'S - - 20+ar'S  20+38S - - 2030t 20-36'Z - - €0+3v's  €o+ACS - - 10-90°  Lo-36C - = 0 apAysply uupu3
T0+43LL 20+FVL T0+AEL L0+3VL | 20+3V°L 2043V ZO+3ETL  Z0+AVZ | €0-30°0  €0-96'S  €0-306  20TCT | €0+3LL €043V 20+3ZY 10+IL | Z030'9  zo-36'S  zo-39  20-398 0 uupuz
S0+39°L S0+ - - S0+39'L  S0+31°L - - 00+36'8  00+32'9 - - 90+39'L  90+aL’L - - 10+36'8  10+32°9 - - 0 sjeyIng ueynsopus
- - 20+30°7  10+35°€ - - 20+30'Z  20+329 - - 20-3¥'L  20-35°S - ~  Z0+35'9 10435 - - 20396 L092Z 0 ueynsopu3 ejog + eydly
S0439L GO+FVL 204307 L0+3CE | G0+30°L  GO+IV'L 20+30T 20+329 | 00+36'8  00+329 203l  20-3GG | 90+39L 9043Vl Z0+ISD LOsAGE | 104368 L0+IZT9 2099 10-92°Z 0 ueynsopuz-ejeg
S0439L SO+IVL Z0+30T  10+3SE | S0+39L  GO+ALL Z0+30'T  20+329 | 00+36'8  00+329 203yl  20-36G | 90+439L  90+431L 20+IS9 L0+AGE | 104368 L0+37'9 Z0-99S  L0-3z 0 ueynsopu3-eydyy
£0+39°2  £0+3p°L - - €0+39°7  £0+3t'L - - 1030 z0-39°¢ - - v0+39L  PO+IVL - - 00430  10-39°€ - - 0. guiIzespAykusydig-z'
so-3z6  s0-aALs - - S0-326  S0-AL'6 - - 60-31'S  60-30°S - - y0-326  $0-31'6 - - 80316 80-30°G - - 0 -d-0zusgipolojyoee)
-8'2'¢'z uxoig
SO+3E°L  £0+32h - - S0+43ETL  £0+aT - - 00+3v’e L0311 - - 90+3E°L  po+TTH - - LO+3¥'e  00+31) - - 0 o SUANIONUIG-H'Z
S0+3AL'S  p0+IHT - - S0+3LS  $0+3HT - - 10+38'Z  00+3€°L - - 90+al's  go«abT - - 20+38Z  L0+3¢L - - 0 jousydonuig-g'p-IAulBIN-z
904396 S0+3¢°L - - 90+39°%6  S0+3¢’L - - 20+38°S 004369 - - 20+396  90+3€'L - - £0+3€'S  10+36'9 - - 0 Jousydomuig 'z
90+32°8  90+39°€ - - 90+32'8  90+39°¢ - - 20+35F  T0+30T - - 10+32'8  [0+39E - - £0+35F  £0+30°C - - 0 aleleyud 1KINg-u-Ig
60+30°7  80+36% - - 60+30 80+36F - - S0+aL’L  $0+3LT - - 01+302 60+36% - - 90+31')  50+3LC - - 0 algleyiyd ikyewig
90435t 604369 - - 90+36')  S0+36'Q - - 10+35'8  10+38°€ - - 2043571 90+36'9 - - 204358 Z0+3g'€ - - 0 lousydiAyiPwig-y'z
[0+30°8  0+3LE - - 20+308  20+3LE - - £0+3av'y  €0+3LL - - 80+30°8 go+AlE - - vO+3vy  v0+3LL - - 0 aleleuiyd KuiLig
004312 004307  Z0+30C L0+38'¢ | 00+31'T  00+307 20+30C 20+3L'9 | S0-IKS  S0Te'S Z0-TL 20-30°9 | 10+Trz  L0+30Z 20+43G9 LO+ISE | pO-AVS  $0-9TS  20-9S  LO-ThZ 0 5 uupiRIa
€0+30°8  po+3cL - - 504308 $0+3E1L - - L0+31'Z  10-3p'E - - 90+30'8  S0+3E’L - - 20+31'T  00+3p€ - - 0 - dusdoudasoaig-g*t
S0+3LS  pO+36L - - S0+3L'S  p0+36'L - - L0+35'L  10-30°S - - 90+3L'5  S0+36°) - - 20+35°L  00+30°S - - 0 puedosdosoyaia-z'y
- S0+38'L - - - so+38'L - - - lo+30L - - - go+38L - - - zo+304 - - 0 {a-4'2) proe aaoe
Axouaydoloyaig-y'z
SO+3C'S  Go+aA'L - - S0+3ES  S0+3p'L - - L0+36'Z  00+3L°2 - - 90+3€'S  90+3p'L - - 20+36°C  10+3LL - - 0 JousydosoydIa-t'Z
[0+438°L 50435 - - 20+439'L  S0+35°T - - £0+30°L  L0+34'L - - 80+38't 90+A5T - - Y0+30°)L  20+3¥'L - - 0- aus|AyIR0I0IYIIP-SUBA-Z'L
L0+3€°)  S0+30°9 - - 10+38°L  §0+30°9 - - 20431, Lo+3SE - - |.80+3€’t 90+309  ~ - £0+31L  20+3cE - - 0 sualAujeosoNdIa-L 'L
90+3K°L  po+aVL - - 90+aF'L  $0:3¥L - - lo+3Le  Lo-ase - - 204301 GO+3Y'L - - 20+32€  00+38°€ - - 0 o SUBYIS0I0[YIT-Z' L
SO+359  pO+ILT - - S0+359  H0+3LT - - L0+3LL  Lo-35'S - - 90+3g'9  go+«AZT - -~ z0+aLL  00+35°S - - 0 5 BUEyPWOWOIqOIONYIIq
£0+31'L  z0+30°8 - - £0+31°L  Z0+30'8 - - 2038z  Z0-31T - - vo+3LL  £0+308 - - 0387 Lo-aLe - - 0 PUIPIZUSGOIOIIIA-E'E
So+aV'E  So+aLL - - S0+ar'e  So+aALL - - 10+36°L  00+3€'9 - - 90+3r'e  90+aL'L - - 20+436'L  10+3€9 - - 0 3UBZUDGOIODI-H'|
90+3L1  §0+38S - - 90+3LL  S0+38'S - - L0+39'6  1L0+3TE - - 20+434L 90+38'G - - 20+39'6  20+3Z'¢ - - 0 3UsZUBgOIoII-E'L
90+3a¥'T  §0+39°L - - 90+3a¥'z  S0+39°L - - zo+3g'L  Lo+ITH - - 10+43r'2 90439, - - £0+3CL  20+32TH - - 0 auazuaqoIo|YIQ-Z'L
204389 zosay'l - - 20+3g'9  Zo+a'L - - 2038’} £0-38'€ - - £0+38'9  £0+3Y'L - - 1038’  20-38'€ - - 0 o QUBDEIJIUE(Y B)ZUBqIQ
- - 20+36'  L0+3ALT - - 20+36'G  20+38Y - - z0-3ey 203y - - £0+30Z LO+ALT - - 10321 10art 0. uouizeiq
- - zo+3g'e - - - 20+36°¢ - - - 20362 - - - g0+3TL  ~ - - 10-30°E - 0 uojaweq
00+3¥'8  00+3¥'8  00+35°C  Z0+38'L | 00+3p'8  00+I¥'8 00+3SE €0+3VE | 0BT 0T v0IST 10982 | 10+IPB  L0+Tv'E L0+TeL 20+43@) | €0-A2Z €097z  £0-30°L  00+3L'L 0 .laa
0043’8  00+3p°8 - - 00+3r'8 004348 - - vo-3ge  voITe - - L0+3r'8  L0+3v'8 - - €03 €0-322 - - 0 ,3aa
L0+3Z'L  L0+3Z') - - 10+32°L  10+32L - - vo-are  voaLe - - 20+432'L  Zo+ITL - - £0-aL'e €03l - - 0 ,aaa
104367 SO+36T  p0+3FL  €0+3ATE | L0436 GO+ITT PO+IR'L  p0+3T9 | €O+ITL  L0+TYL 00+3SL 00+3GS | 0+I6T O0+ITT HOHIOD SO+4IGE | v0+I0L  20+TL  00+3ZS 10432 0 9314 ‘opue)
- 90437 Y0+3CT  £0+39'L - 90+3¥'Z  p0+IET  0+38T - 20+3¢°L  00+3€Z 00+31°€ - 104302 pO+3LL £0439°L - €0+3€L 00+32°Z  1L0+3LL 590 Jaddogy
L0+38'9  L0+3pL - - 10+38'9  L0+3V'L - - €0-3¢'L  t0-38'€ - - 20438'9  Zo+3Y'L - - 2038t €0-38°E - - 0 o duasAyy
- 50+3g°L - - - S0+38'L - - - 10+30°) - - 90+38'} - - - 20+30°L - - 810 1101 ‘wniwosy)
- - v0+38'¢  £0+39°C - - po+3g'e  b0+3SH - - 00+38'Z 00+30% - —-  S0+3¢L €0+39T - - 104311 L0+39°L 0 IA Wnwosyn
- - S0+3L'Z  0+3SL - S0+3L'Z  90+3E'L - - 10+435°L  20+3T'h - ~  g0+30°L $0+3SL - - 10+30°9  20+39'p 0 111 wnoyd
- - Z0+3p'L  L0+3E’L - - 20+3K'L  Zo+3ET - - 20301 2o-ave - -~ Zo+3gY 10+3E’L - - zo-31'y  zo-age 0 sophdiond
§0+32Z7  S0+3sL - - S0+3Z  S0+35L - - L0+35'L  00+3L'8 - - 904327  90+35°) - - 204351 lo+3L'8 - - 0 Jousydoioyd-g
90+36'7  90+38'4 - - 90+367  90+38'L - - 20+39'L  Z0+30°) - - 10+36'7  L0+38'} - - €0+39°L  £0+30°L - - 0 susleyiydeuoiolyd-z
104300 S0+32°9 - - 204302 50+32°9 - - £0+3L'L  10+3pe - - 80+30C 90+3T9 - - vo+3L'L  Z0+3VE - - 0 w0000
S0+36F  p0+3S'L - - S0+36'v  $0+3S'L - - V0+3EL  10-30h - - 90+36'v  SO+3S'} - - 20+38°L 00430 - - 0 HUELIEWOWOIQIPOIOID
HH {smd) HH _o_ceco _ anay HH  [(Smd) HH _u_co:_o_ ainay HH _@s& ::_u_ceco _ B HH  [(SMd) HH _o_:e;o_ snoy HH _Am>>n_v I:_ ouoy) _ anoy "2u0) {pejou ssajun y6n)
suonesoy Buniwi 3sop SUOIE0||Y UolepelBapiuy sulsseg uonepelbapyuy SUOHED0||Y PEO(ISEM BuaILD Alend J21em punoibyoeg JaBWered




Wd pLit - 0L02/6/Y

¥ 40 ¢ abed

- yo+3ap's - - - yO+3aP'S - - - 00+30°€ - - - S0+3Y'S - - - 10+30°¢ - - 0 (/6n) wnyuein

- £0+3L°6 - - - €0+31'6 - - - 0-30°G - - - y0+31'6 - - - 00+30°¢ - - 0 {(inod) gzz + ozz wipey
€0+3¢°L  €0+3€L - - €0+3€°L  €0+3€°2 - - 1030 L0-30°Y - - YO+3E L $0+3E°L - - 00+30v  00+30'% - - 0 (A nuany)

Auanoy uojoud pue ejeg
- y0+31°2 - - - v0+32°2 - - - 00+35°1 - - - 50+32°C - - - 10+35°} - - 0 (1nod)

. Aoy eud|y ssorn
- - - - - - - - - - - - - - - hd - - - - [ saplpnuoipey
90+3¢°.  90+35°L - - 90+3€°L  90+35°L - - 20+30'  Lo+3c8 - - 20+3€°2  L0+39°) - - €0+30°v  20+3¢'8 - - 0 auaikg
60+39°) 10+38°L - - 60+39°L  /0+38'L - - $0+39'8  £0+30°L - - 0L+39°L  80+3g’L - - S0+39'8  $0+30°} - - 0 jousyqd
§0+3L°L VO+30L  p0+3T®  £0+367L | SO+43VL p0+30°L  YO+ITE  YO+IYE | 00+30°C  LO-WLZT  00+43€Z  00+30°C | 90+43L'L  SO+30L SO+TLh £O+I6L 10+30°¢  00+3.C 00+326 10+3T}) 0 » louaydosopeiuag
00+3¥'z  00+3b°T  10+36F - 00+3¥'2  00+3¥'T LO+36F - S0-3r9  S0-3Y'9  e0-dgE - W0+3r'e  10+3r'e  20+39°L - $0-3¥'9  $0-3’9 2031 - 0 JeeL aod
- - 10+35°v  10+30°L - - L0+3S'y  20+38°L - - €0-3¢'e  20-39°L - - 20+35°L  10+30'1 - - 20-3€'L 20359 0 uowyjered
- - Y0+3€°T  £0+3S5'V - - yO+3ET  p0+367L - - 00+3/°L  00+30°L - - PO+3LL £0+3G6Y - - 00+39'9  L0+38°2 0 jouaydihuon
v0+36°'L 20+36°L - - v0+36°L  20+36°L - - L10-3VS  €0-30'G - - G0+36°L £0+36°L - - 00+3L'S  20-30°S - - 0 gunuejfdousd-u-1posonN-N
S0+3€'Z  S0+3CL - N §0+3€C  50+3¢L - - 00+30'9 00+3€E - - 90+3€'2  90+3g’} - - 104309 1L0+3E'E - - 0 FuIWEKUBYdIPOSOIIN-N
S0+3L°L 10+39°2 - - S0+3L'L  10+39°T - - 00+30€  +0-36'9 - - 90431’ L 20+39'T - - 10430t €0-36'9 - - 0 FUIBAYIBWIPOSOIN-N
90+3¢°L yo+3Le - - 90+3€L  p0+31'E - - 10+36'9  00+32'L - -~ 0+3€°L  S0+3L'E - - 20+36'9  10+3L'L - - 0 BUDZUBGOIN
- Lo+arL - - - 20+372°L - - - €0+38°L - - - 80+3/'} - - - $0+30°1 - - 068 (N se) sjenN
90+3€'8  90+3VL  Y0+39'S  Y0+3p'T | 90+3E'8  90+3L'L  10+39S  SO+ALY | 20+3QF  10+310  00+3vy  LOHALE | 20+3€8  s0+3LL SO+TEL PO+3v'e | €0+439'%F  20+31'9  10+39°)L  20+35% 6€'0 [B%IN
- - 00+30°0 - - - 00+30°0 - - - 00+30°0 - - - 00+30°0 - - - 00+30°0 - 0 P
- S0+38°L  Z0+30°) - - S0+3J8°L  20+30°L - - L0+30°L  €0-35°Z - - 90+38'L 20+3S'E - - 20+30°L  20-30°¢ - 0 JojyoAxouen
204377 So+ALL - - 204322 s0+3AL) - - 20+36'S  00+39°F - - 30+32C 90+aLl - - €0+36'S  10+39'% - - 0 5 BPUOIUD BUBKYIBIY
90+3L'7  v0+3s8 - - 90+322  +0+35'8 - - 20+35'L  00+3LY - - 104322 S0+35'8 - - €0+35°L  L0+3LY - - 0 apruosg Kyis
-- .- €0+3LC T0+32T - -- €0+3.°2 €0+36'C - -- 10-36°L  Lo-35E -- -- £0+36'8 20+3I2T -- -- L0-32Z  00+3avL 0 Aindsap
- $0+35°9 - - - $0+35'9 - - - L0+38'L - - - G0+35°9 - - - L0+30' - - zEer asaueBuen
- - 20+35°¢ - - - 20+35°¢ - - - 20-35°2 - - - €0+32'1 - - - 10-30'} - "0 uoteley
- PO+3L'T  O+3YE  $0+3IVL - ¥0+3.2  v0+3¥'E  S0+IPT - 00+3S°L 00+35C 10+32T - S0+3.'C SO0+31°L v0+3b°L - 104351 00+386  L0+3L'8 o pea
- - 00+30°0 - - - 00+30°0 - - - 00+30°0 - - - 00+30°0 - - - 00+30°0 - 0 suoday|
L0439°¢  90+3¢°L - - 0+39°t  90+3¢°L - - 20+39'6  10+35°E - - 80+39°C€  L0+3°L - - €0+39'6  20+35°E - - 0 Lpuosoydos|
- S0+3Y°S - - - S0+34°S - - - 10+30° - - - 90+3Y's - - - z0+30'c - - 0 oy
20+38°9 20+3apL - - 20+38'9  Z0+3v'L - - 2038t €0-38'¢ - - €0+38'9  €0+3¥') - - 1038t  20-38°¢ - - 0 o duaskd (pa-g'g'L) ouapuy
- - €0+30°L - - £0+30°L - - - 10-30°'S - - - $0+3€°2 - - - 00+30°C - 0 apyIng uaboiphy
S0+3€L 0+3C’S - - SO+3E' L $0+3E'S - - 00+3€'€  00+3t') - - ‘90+3€°L  GO+3ES - - L0+3€'e  10+3Y) - - 0. Fueyieoiojyaexay
90+30°7  v0+3cL - - 90+30  $0+3gL - - 20+3LL  00+30F - - 20+30'C  G0+3E°L - - €0+3L°L  10+30'% - - 0 suaipejuadojoAooiojyoexaH
£0+38°9 €0+3Le - 20+36°L | €0+38'9  £o+3lE - €0+32C | 10-38'L 20-38'6 - 10-3v'e | v0+38'9  $0+3L'EC - 20+35°L | oo+38'L  1L0-38%6 - 10-35°6 o (euepur) HHE-ewwen
. SUBXAYO|IAI0IOIEXIH
20+35°9 20+3s'e - - 204359  20+3s'e - - 20321 €0-31'6 - - €0+35°9  £0+35°E - - 10-32L  zo-3aLs - - 0 4OHE
2jog auexayooAoolojuoexsH
20+36°L 10+36'6 - - 20+36°'L  10+36'6 - - €036’y £0-39°2 - - €0+36°'L  20+36'6 - - 2036 z0-39C - - 0 OHa-eydly
auexayopAd0I0HIexaH
S0+38'9  po+aL’L - - G0+38'9  vO+3L'L - - L0+38'L  10-3FY - - 90+38'9  S0+3L°L - - 20+38'L  00+3t'b - - 0 SUBIPRINGOIoJUEXDH
L0+3L'L 10+31°L - - 0+43LL Lo+aLL - - $0-36'C  v0-392 - - 20+3L'L  zo+3Ly - - £€0-36'C  £0-38'2 - - 0 $uazuaqoiojyoexay
00+35°L 00+36°}  L0+43€°L  10+32%8 | 00+3G°L  00+35°L LO+3EL  €0+3G°L | G0-F6'€  SO-36'C  H0-3G6  LO-IEL | L0+ISL  L0+39L Lo+AVY L0+3ACB | v0-36'C  b0-36C  £0-38E  L0-92C 0 $pxod3 Joyoeidapy
00+30°¢  00+30°t  LO+3AS'L  10+3¢'8 | 00+30°C  00+30°C LO+3€'L  €0+3S'L | S0-F6Z SO-TEL HO-ISE  LO-ICL | L0+A0C  10+30C  L0+3Yy  10+3S8 | b0-T6°2 ¥0-36°L €0-38'¢  10-32S 0 5 Jolyoeday
- - Lo+35'¢ - - - L0+35°¢ - - - £0-35°C - - - 20+32°1 - - - 20-30°L - 0 uoying
- S0+31'6 - - - S0+31°6 - - - L0+30'S - - - 90+31'6 - - - 20+30° - - 0 sjuaby Buweoy
90+39°6 90+30°C - - 90+396  90+30°2 - - 20+3€'6  2o+Al'L - - 20+39'6  20+30°C - - €0+3E'S  £0+3L'L - - 0 auason|4
50+35°2 S0+3AY'C - - S0+3S°C  SO+3AV'T - - Lo+3y'L  Lo+3E - - 904362  90+3v'C - - 20+3¥'L  go+3g’L - - 0 suayjuelon|4
90+38'S  S0+39°6 - - 90+38€  G0+39'6 - - Z0+31'C  L0+3ES - - 20438 90+39'6 - - €0+3L'2  20+3€S - - 0 auazuagiiuia
HH _ {smd) HH _ ooy | enoy HH  [(Smd) HH _u_:e;o _ 8oy HH _@s& HH _ oo _ synay HH  [(Smd) HH _u_cezo _ aynay HH _@s& HH _ ooIyD _ snoy "2u0Q) (pajou ssajun 1/6n)
suonesoljy m:_u_E_l_ Ison suoeso|y co_“mnm._mw_u_«c< auleseg :O_umumhmmwa_h( SUOIEJ0||Y PEOISISEAA BHaIID >~__m_._ﬁv J31epp DCJOumxumm Josuwieied




Wd vL:¥ - 0L0Z/6/7

SYIM Jejemysald - SIX'y00 VIM

¥ 0 t abed

£0+36'S auz '
20+3v’L JaAIS
€0+3€°L wnuaeg
€0+35°6 241N
10+30°'6 Kinosapy
$0+35'9 asauebuepy 'XIW %001 Pue | 0} [enba moy Juaniys ‘(1. - ones Buixiwr) o) |enba moy weas ay) Jas [SpOL B Wol) Sones Buixiw Aidde o1 -suaBouipie) Joj uesiy duoweH
£0+39'G pes PuE suaboulIed-uoN 10j GDOE “AILOIYD J3UI0 104 OLD, ‘BIUOWILLY JUOIYD 10} 0LDOE ‘SINDY 10§ 0LD | SMO Weals Bumolo) 3y} 1B pausIaeIss sy M ‘4
S0+34'S uoJ| ylieay uewwny 1o} {*auod punosbyoeq + ("uod punosByoeq - SOM)L Q) =
20+3%'9 Jaddog Juo1yd pue noe o} (U2 punoibsoeq + (-aUod puncifiyoeq - JVMISZ ) = auleseg ‘Bapnuy ‘9
€0+30°) IA Wniwoyo “XIWw 9191dwod e uodn paseq ae sy LonepeiBapiuy
$0+30°€ 111 wnwoiyo "uonewsojuf SUIXI J8pun SACYE PaIBIUS MOl WESAS JO % Y} Buisn (LOIEUSOUED punosByI.q SNUILL) SSOUE|EQ SSEW BI8 SYTM JEnbay ‘g
20+36°1 wnjwpen Jajeweled ojusboulnied e seyeoipul 9, v
90+39°¢ wnieg ) IsIvIRUYI0 padads ssajun ‘panjossig Se paInsedw Siels ‘e
aauepinb $0+32°L oludsly slediojuniy Joj moyj uBisap pue salSnpUY Joj WNWIXew 9 Wwio4 1o abesane Alyjuow 1Saubiy S| Moy ofieyasig 'z
Kouabe uy papinoid s, 50 wWnwjuIw $0+30°L Auownuy asimIBY)o pajou ssajun ‘(iyBn) seyyswesboldiw se passaldxa suolenuaduod |y *|
8y} ueyy Jamol 5,10 asn jou op :310N| (ALSS) anjea 1961e). 1o S9I0N
L0+3LYy 10+3¢°L S0+3T°¢  PO+3STL | L0+3LY  L0+3€4  S0+3ITE  S0+39°C €0+39°C  20+3¥L L0+3LT  10+39'C | 80+3Lv  80+3SL 90+dL L PO+3SL | bo+39Z  €0+3b'.  LO+396 L0+35°6 89 duiz
v0+31°6 2¢0+35°6 - - v0+31'6  20+356 - - 00+3¥'c  20-39C - bt §0+3L'6  €0+3S°6 - - Lo+39'C L0-35°C - - 0 FPUOID HAun
- v0+31'6 - - - vo+aLe - - - 00+30 - - - so+dLe - - - 04306 - - 0 (xaA1g) pioe ouoydosd
’ (AxousydosopyduL-g'y'z)-2
0+3L'6 P0+3¢°S - - $0+34°6  PO+3L’S - - 00+3%°C  00+3%'L - - S0+31'6  SO+3C'S - - Lo+3v'Z  L0+3¥°L - - 0 o louaydououL-9''Z
90+31°L v0+35°6 - - 90+31'L  b0+3S6 - - 10+30°€  00+35°C - - 20+31°L  S0+35'6 - - 2¢0+30'c  10+36°C - - 0 o duajhyjaoiojyony |
S0+31'9 p0+32°C - - S0+3dL'9  v0+3TT - - 104391 10-36°G - - 90+31'9  S0+32'C - - 20+39°'L  00+36'S - - o Sueypoiolyou-g'L')
G0+3¢°) vo+3¢'9 - - SO+3€L  P0O+3E9 - - 00+30°'L 00+35°E - - 90+3€°L  S0+3E'9 - - 10+30°L  10+3S5°E - - o] BUBZUBQOLOIYUL ¥ L
- - 20+3S°Z  1L0+3p’L - - 20+35°C €043} - - 2038l 03T - - 20+3b'8  L0+3AYL - - 203272 © 1039 o] unifinqu L,
L0+31°L [ =1 H-30°L 20+321 | Lo+3L L0+3LL 10-30°L  €0+30°C | ¥0-F8'Z  v0-38'2  S0-30°S  10-38°L | 204311 20+31°L 00+387 20+3ZL | £0-38Z 0382 v0-30C  10-3€'L o] 5 duaydexo],
- 80+31'6 - - - 80+31°6 - - - $0+30°S - - - 60+31'6 - - - S0+30'S - - o] SPI|OS POAIOSSIP (101,
20+31°L S0+32°6 - - 204314 S0+32'6 -~ - 20+309 10+3L°S - - 80+3L°}L 90+32'6 - - €0+430'9 20+43l'S - - o] ausn|oL
20+36°8 20+3v'y - - 20+35'8  2o+3a'y - - 203Xy 20-3are - - €0+35'8  €0+3V'Y - - 103 10-3¥2 - - o] wnyrey L
S0+3¢°L v0+39°C - - SO+3€L  $0+39°C - - 00+3€'€  10-36'9 - - 90+3€°}  G0+39'2T - - L0+3€°c  00+36'9 - - 0 Huaiyiposolyoena )
G0+39°) £0+35°9 - - S0+36°L  €0+35°9 - - 00+30v 103} - - 90435t ¥O+3S'9 - - L0+30v  00+3L°) - - 0 Sueyipoloyoenst-g'g'L'y
- 80+3v'Y - - - 80+3t'y - - - $0+32°€ - - - 60+3¥'t - - - 50+35°C - - 0482 AgyYng
- - - 20+39'¢ - - hed €0+3€'9 - - - 10-39'G - - - c0+39°€ - o - 00+3€'¢ 0 JRAIS
90+39°2 SO+3V'E  PO+ALL  £0+32°E | 90+39°  S0+3L'E PO+3ALL YO+I9S | 20432F  10+3LL 00+3€°L 00+30°G | Z0+39°L 90+AL'S +0+I8S €0+3CE | €043 20+3LL 00+30°S  10+30T 0 PIQEISA00SY [BJOL ‘WNIUSSS
HH {SMdYHH | dmonyd | einoy HH  [(Smd) HH _u_cozo _ sinoy HH _a>>& HH [ dwoud [ awov HH  [(emd) HH _u___oao _ anoy HH _Aw>>nc HH _ awoy | awnoy EER) (Pa10u ssajun y6n)
suonesoyy Buipiwg] 3sop suoneso|y uonepelbepnuy sujeseg uonepeiBapiuy SUOIJED0||Y PEO|2)SBAA eua)I) Ajlleny Jajem punocibyoeg Japweled




4/12/2010 2:13:29 PM

Facility = VA0000248 - 004
Chemical = Bis(2-Ethylthexyl) Phthalate
Chronic averaging period = 4

WLAa =
WLAc = 46000
Q.L. =10

# samples/mo. = 1
# samples/wk. = 1

Summary of Statistics:

# observations = 1

Expected Value = 35

Variance = 441

C.V. =0.6

97th percentile daily values = 85.1696

97th percentile 4 day average = 58.2326

97th percentile 30 day average= 42.2118
#<Q.L. =0

Model used = BPJ Assumptions, type 2 data

No Limit is required for this material

The data are:

35




Mixing Zone Predictions for VA0000248 - 005

Effluent Flow = .45 MGD
Stream 7Q10 =559 MGD
Stream 30Q10 = 646 MGD
Stream 1Q10 =449 MGD
Stream slope = 0.001 ft/ft
Stream width = 400 ft
Bottom scale = 3
Channel scale = 1

Mixing Zone Predictions @ 7Q10

Depth = 2.6577 ft
Length =~ =67061.83ft
Velocity =.8146 ft/sec

Residence Time = .9528 days
Recommendation:

A complete mix assumption is appropriate for this situation and the entire 7Q10
may be used.

Mixing Zone Predictions @ 30Q10

Depth = 2.8998 ft
Length - =62311.77 ft
Velocity . =.8627 ft/sec

Residence Time = .836 days
Recommendation:

A complete mix assumption is appropriate for this situation and the entire 30Q10
may be used. '

Mixing Zone Predictions @ 1Q10

Depth = 2.329 ft
Length = 74941.09 ft
Velocity = .7468 ft/sec

Residence Time = 27.8739 hours
Recommendation:

A complete mix assumption is appropriate for this situation providing no more than
3.59% of the 1Q10 is used.

Virginia DEQ Mixing Zone Analysis Version 2.1
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4/12/2010 2:08:16 PM

Facility = VA0000248 - 005
Chemical = Iron, Total
Chronic averaging period = 4

WLAa =
WLAc = 48000
QL. =10

# samples/mo. =1
# samples/wk. =1

Summary of Statistics:

# observations =1

Expected Value = 102

Variance = 3745.44

C.V. =0.6

97th percentile daily values = 248.208

97th percentile 4 day average = 169.706

97th percentile 30 day average= 123.017
#<Q.L. =0

Model used = BPJ Assumptions, type 2 data

No Limit is required for this material
The data are:

102




Mixing Zone Predictions for VA0000248 - 006

Effluent Flow = 13.7 MGD
Stream 7Q10 =559 MGD
"Stream 30Q10 = 646 MGD
Stream 1Q10 =449 MGD
Stream slope = 0.001 ft/ft
Stream width = 550 ft
Bottom scale = 3
Channel scale = 1

Mixing Zone Predictions @ 7Q10

Depth =2.2219 ft
Length = 147702.59 ft
Velocity = .7255 ft/sec

Residence Time = 2.3565 days
Recommendation:

A complete mix assumption is appropriate for this situation providing no more than
84.87% of the 7Q10 is used.

Mixing Zone Predictions @ 30Q10

Depth =2.4193 ft

Length = 137520.78 ft
Velocity =.7675 ft/sec

Residence Time = 2.074 days
Recommendation:

A complete mix assumption is appropriate for this situation providing nd more than
96.43% of the 30Q10 is used.

Mixing Zone Predictions @ 1Q10

Depth = 1.9542 ft
Length  =164482.85ft
Velocity = .6664 ft/sec

Residence Time = 68.5631 hours
Recommendation:

A complete mix assumption is appropriate for this situation providing no more than
1.46% of the 1Q10 is used.

Virginia DEQ Mixing Zone Analysis Version 2.1
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Facility = VA0000248 - 006
Chemical = Iron, Total
Chronic averaging period = 4

WLAa =
WLAc = 1600
QL =10

# samples/mo. = 1
# samples/wk. = 1

Summary of Statistics:

# observations = 1

Expected Value = 144

Variance = 7464.96

C.V. =0.6

97th percentile daily values = 350.412

97th percentile 4 day average = 239.585

97th percentile 30 day average= 173.671
#<Q.L. =0

Model used = BPJ Assumptions, type 2 data

No Limit is required for this material
The data are:

144
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4/8/2010 3:15:29 PM

Facility = RAAP - Outfall 006
Chemical = Chronic Toxicity
Chronic averaging period = 4

WLAa = 4.435
WLAc = 35.629
QL. =1

# samples/mo. = 1
# samples/wk. = 1
Summary of Statistics:

# observations =5

Expected Value = 4.15

Variance = 6.2001

C.V. =0.6

97th percentile daily values = 10.0986

97th percentile 4 day average = 6.90472

97th percentile 30 day average= 5.00512
#<Q.L. =0 '
Model used = BPJ Assumptions, type 2 data

A limit is needed based on Acute Toxicity
Maximum Daily Limit =4.435

Average WeeKly limit =4.435

Average Monthly Limit = 4.435

The data are:

6.25
6.25
6.25




Mixing Zone Predictions for VA0000248 - 07

Effluent Flow = 5.554 MGD
Stream 7Q10 =559 MGD
Stream 30Q10 = 646 MGD
Stream 1Q10 =449 MGD
Stream slope =
Stream width =600 ft
Bottom scale = 3
Channel scale = 1

Mixing Zone Predictions @ 7Q10

Depth = 2.0899 ft
" Length =185118.25 ft
Velocity =.6969 ft/sec

Residence Time = 3.0742 days
Recommendation:

A complete mix assumption is appropriate for this situation providing no more than
65.06% of the 7Q10 is used. o

Mixing Zone Predictions @ 30Q10

Depth =2.2781 ft
Length = 172211.24 ft
Velocity =.7379 ft/sec

Residence Time = 2.7012 days
Recommendation:

A complete mix assumption is appropriate for this situation providing no more than
74.04% of the 30Q10 is used.

Mixing Zone Predictions @ 1Q10

Depth =1.8344 ft
Length = 206480.06 ft
Velocity = .6393 ft/sec

Residence Time = 89.7176 hours
Recommendation:

A complete mix assumption is appropriaté for this situation providing no more than
1.11% of the 1Q10 is used.

Virginia DEQ Mixing Zone Analysis Version 2.1
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4/12/2010 2:18:08 PM

Facility =VA0000248 - 007
Chemical = Copper, Total
Chronic averaging period = 4

WLAa = 94
WLAc = 190
QL. =10

# samples/mo.
# samples/wk.

1
1
Summary of Statistics:

# observations = 1

Expected Value = 26.7

Variance = 256.640

C.V. =0.6

97th percentile daily values = 64.9722

97th percentile 4 day average = 44.4231

97th percentile 30 day average= 32.2016

# < Q.L. =0

Model used = BPJ Assumptions, type 2 data

No Limit is required for this material
The data are:

26.7




4/12/2010 2:18:54 PM

Facility = VA0000248 - 007
Chemical = Iron, Total
Chronic averaging period = 4

WLAa =
WLAc = 4000
Q.L. =10

# samples/mo. = 1
# samples/wk. = 1
Summary of Statistics:

# observations = 1

Expected Value = 305

Variance = 33489

C.V. =0.6 .

97th percentile daily values = 742.192

97th percentile 4 day average = 507.455

97th percentile 30 day average= 367.846
- #<Q.L. =0 : :

Model used = BPJ Assumptions, type 2 data

No Limit is required for this material
The data are:

305




4/12/2010 2:23:30 PM

Facility = VA0000248 - 007
Chemical = Lead, Total
Chronic averaging period = 4

WLAa = 1300
WLAc = 300
QL. =1

# samples/mo.
# samples/wk.

1
1
Summary of Statistics:

# observations = 1

Expected Value = 1.2

Variance = 5184

C.V. =0.6

97th percentile daily values = 2.92010

97th percentile 4 day average = 1.99654

97th percentile 30 day average= 1.44726
#<Q.L. =0 ‘

Model used = BPJ Assumptions, type 2 data

No Limit is required for this material
The data are:

1.2




4/12/2010 2:27:12 PM

Facility = VA0000248 - 007
Chemical = Manganese, Total
Chronic averaging period = 4

WLAa =
WLAc = 480
QL. =10

# samples/mo. = 1
# samples/wk. = 1

Summary of Statistics:

# observations = 1

Expected Value = 55

Variance = 1089

C.V. =0.6

97th percentile daily values = 133.837

97th percentile 4 day average = 91.5084

97th percentile 30 day average= 66.3329
#<Q.L. =0

Model used . = BPJ Assumptions, type 2 data

No Limit is required for this material
The data are:

55




4/12/2010 2:27:58 PM

Facility =VA0000248 - 007
Chemical = Zinc, Total
Chronic averaging period = 4

WLAa = 720
WLAc = 2700
QL. =10

# samples/mo. =1
# samples/wk. = 1
Summary of Statistics:

# observations = 1

Expected Value = 10

Variance = 36

C.V. =0.6

97th percentile daily values = 24.3341

97th percentile 4 day average = 16.6379

97th percentile 30 day average= 12.0605
#<Q.L. =0

Model used = BPJ Assumptions, type 2 data

No Limit is required for this material
The data are:

10




4/13/2010 2:41:23 PM

Facility =VA0000248 - 007
Chemical = Ammonia
Chronic averaging period = 4

WLAa = 12
WLAc = 29
QL. =.2

# samples/mo.
# samples/wk.

1
1
Summary of Statistics:

# observations = 55

Expected Value = .098473

Variance = .003490

C.V. =0.6

97th percentile daily values = .239628

97th percentile 4 day average = .163839

97th percentile 30 day average= .118764

# < Q.L. = 52

Model used = BPJ Assumptions, Type 1 data

No Limit is required for this material

The data are:
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4/12/2010 2:29:28 PM

Facility = VA0000248 - 007
Chemical = Chromium, Total
Chronic averaging period = 4
WLAa
WLAc
QL. =1

# samples/mo.
# samples/wk.

1300

=1

=1
Summary of Statistics:

# observations = 1

Expected Value = 9.5

Variance = 32.49

C.V. =0.6

97th percentile daily values = 23.1174

97th percentile 4 day average = 15.8060

97th percentile 30 day average= 11.4575
#<Q.L. =0

Model used = BPJ Assumptions, type 2 data

No Limit is required for this material
The data are:

9.5
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4/8/2010 4:54:05 PM

Facility = VA0000248 - Outfall 007
Chemical = Chronic Toxicity
Chronic averaging period = 4

WLAa = 6.6
WLAc = 22
QL. =1

# samples/mo. = 1
# samples/wk. =1
Summary of Statistics:

# observations =5

Expected Value = 10

Variance = 36

C.V. =0.6

97th percentile daily values = 24.3341

97th percentile 4 day average = 16.6379

97th percentile 30 day average= 12.0605
#<Q.L. =0

Model used = BPJ Assumptions, type 2 data

A limit is needed based on Acute Toxicity
Maximum Daily Limit =6.6
Average Weekly limit = 6.6
Average Monthly LImit = 6.6

The data are:

10
10
10
10
10




Mixing Zone Predictions for VA0000248 - 014

Effluent Flow = 0.048 MGD
Stream 7Q10 = 1.7 MGD
Stream 30Q10 = 1.9 MGD
Stream 1Q10 =1.5 MGD
Stream slope = 0.001 ft/ft
Stream width =10 ft
Bottom scale = 3
Channel scale = 1

Mixing Zone Predictions @ 7Q10

Depth = .8058 ft
Length =103.46 ft
Velocity = .3358 ft/sec

Residence Time = .0036 days
Recommendation:

A complete mix assumption is appropriate for this situation and the entire 7Q10
may be used.

Mixing Zone Predictions @ 30Q10

Depth = .8633 ft
Length =97.05ft
Velocity = .3492 ft/sec

Residence Time = .0032 days
Recommendation:

A complete mix assumption is appropriate for this situation and the entire 30Q10
may be used.

foing ane Predictions @ 1Q10

Depth =746 ft
Length =111.11ft
Velocity =.3212 ft/sec

* Residence Time = .0967 hours
Recommendation:

A complete mix assumption is appropriate for this situation and the entire 1Q10
may be used.

Virginia DEQ Mixing Zone Analysis Version 2.1
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Mixin'g Zone Predictions for VA0000248 - 024

Effluent Flow = 0.003 MGD
Stream 7Q10 =576 MGD
Stream 30Q10 = 666 MGD
Stream 1Q10 =463 MGD
Stream slope = 0.001 ft/ft
Stream width =650 ft
Bottom scale = 3

Channel scale = 1

Mixing Zone Predictions @ 7Q10

Depth =2.0154 ft
Length = 224040.35 ft
Velocity = .6806 ft/sec

Residence Time = 3.8098 days
Recommendation:

A complete mix assumption is appropriate for this situation providing no more than
52.5% of the 7Q10 is used.

Mixing Zone Predictions @ 30Q10

Depth = 2.1993 ft
Length =~ =208235.72 ft
Velocity =.7212 ft/sec

Residence Time = 3.342 days
Recommendation:

A complete mix assumption is appropriate for this situation providing no more than
59.84% of the 30Q10 is used.

Mixing Zone Predictions @ 1Q10

Depth = 1.7674 ft
Length = 250077.71 ft
Velocity =.6239 ft/sec

Residence Time = 111.3431 hours
Recommendation:

A complete mix assumption is appropriate for this situation providing no more than
.9% of the 1Q10 is used.

Virginia DEQ Mixing Zone Analysis Version 2.1
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Mixing Zone Predictions for VA0000248 - 026

Effluent Flow = 1.0 MGD
Stream 7Q10 =559 MGD
Stream 30Q10 = 646 MGD
Stream 1Q10 =449 MGD
Stream slope = 0.001 ft/ft -
Stream width =600 ft
Bottom scale = 3

Channel scale = 1

Mixing Zone Predictions @ 7Q10

Depth =2.0797 ft
Length = 185875.96 ft
Velocity = .6947 ft/sec

Residence Time = 3.0968 days
Recommendation:

A complete mix assumption is appropriate for this situation providing no more than
64.58% of the 7Q10 is used.

Mixing Zone Predictions @ 30Q10

Depth = 2.2685 ft
Length = 172819.87 it
Velocity = .7358 ft/sec

Residence Time = 2.7183 days
Recommendation:

A complete mix assumption is appropriate for this situation providing no more than
73.57% of the 30Q10 is used. '

Mixing Zone Predictions @ 1Q10

Depth = 1.8234 ft
Length = 207529.48 ft
Velocity = .6367 ft/sec

Residence Time = 90.5362 hours
Recommendation:

A complete mix assumption is appropriate for this situation providing no more than
1.1% of the 1Q10 is used.

Virginia DEQ Mixing Zone Analysis Version 2.1
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4/12/2010 2:15:46 PM

Facility = VA0000248 - 026
Chemical = Iron, Total
Chronic averaging period = 4

WLAa =
WLAc = 22000
QL. =10

# samples/mo. = 1
# samples/wk. = 1

Summary of Statistics:

# observations = 1

Expected Value = 150

Variance = 8100

C.V. =0.6

97th percentile daily values = 365.012

97th percentile 4 day average = 249.568

97th percentile 30 day average= 180.907
#<Q.L. =0

Model used = BPJ Assumptions, type 2 data

No Limit is required for this material
The data are:

150




4/12/2010 2:16:16 PM

Facility = VA0000248 - 026
Chemical = Ammonia
Chronic averaging period = 30

WLAa = 42
WLAc = 160
QL. =2

# samples/mo. = 1
# samples/wk. = 1
Summary of Statistics:

# observations = 1

Expected Value = 13

Variance = 60.84

C.V. =0.6

97th percentile daily values = 31.6344

97th percentile 4 day average = 21.6292

97th percentile 30 day average= 15.6786
#<Q.L. =0

Model used = BPJ Assumptions, type 2 data

No Limit is required for this material
The data are:

13




Mixing Zone Predictions for VA0000248 - 028

Effluent Flow = 0.07 MGD
Stream 7Q10 =576 MGD
Stream 30Q10 = 666 MGD
Stream 1Q10 =463 MGD
Stream slope = 0.001 ft/ft
Stream width = 760 ft
Bottom scale = 3
Channel scale = 1

Mixing Zone Predictions @ 7Q10

" Depth = 1.8341 ft
Length = 331623.02 ft
Velocity = .6398 ft/sec

Residence Time = 5.9996 days
Recommendation:

A complete mix assumption is appropriate for this situation providing no more than
-33.34% of the 7Q10 is used.

Mixing Zone Predictions @ 30Q10

Depth = 2.0013 ft
Length = 308270.63 ft
Velocity = .6779 ft/sec

Residence Time = 5.2634 days
Recommendation:

A complete mix assumption is appropriate for this situation providing no more than
38.% of the 30Q10 is used.

Mixing Zone Predictions @ 1Q10

Depth = 1.6085 ft
- Length = 370096.57 ft
Velocity = .5864 ft/sec

Residence Time = 175.3194 hours
Recommendation:

A complete mix assumption is appropriate for this situation providing no more than
.57% of the 1Q10 is used.

Virginia DEQ Mixing Zone Analysis Version 2.1
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Mixing Zone Predictions for VA0000248 - 029

Effluent Flow = 1.57 MGD -
Stream 7Q10 =559 MGD
Stream 30Q10 = 646 MGD
Stream 1Q10 =449 MGD
Stream slope = 0.001 ft/ft
Stream width = 500 ft
Bottom scale = 3
Channel scale = 1

Mixing Zone Predictions @ 7Q10

Depth = 2.3237 ft
Length = 117498.07 ft
Velocity = .7469 ft/sec

Residence Time = 1.8209 days

Recommendation:

A complete mix assumption is appropriate for this situation and the entire 7Q10
may be used.

Mixing Zone Predictions @ 30Q10

Depth = 2.5347 ft
Length = 109229.34 ft
Velocity =.791 ft/sec

Residence Time = 1.5983 days

Recommendation:

A complete mix assumption is appropriate for this situation and the entire 30Q10
may be used.

Mixing Zone Predictions @ 1Q10

Depth = 2.0374 ft
Length = 131207.28 ft
Velocity = .6847 ft/sec

Residence Time = 53.2311 hours

Recommendation:

A complete mix assumption is appropriate for this situation providing no more than
1.88% of the 1Q10 is used.

Virginia DEQ Mixing Zone Analysis Version 2.1
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4/12/2010 1:57:15 PM

Facility = VA0000248 - 029
Chemical = Copper,.Total
Chronic averaging period = 4

WLAa = 68
WLAc = 590
QL. =10

# samples/mo. = 1
# samples/wk. =1

Summary of Statistics:

# observations = 1

Expected Value = 12.7

Variance = 58.0644

C.V. =0.6

97th percentile daily values = 30.9044

97th percentile 4 day average = 21.1301

97th percentile 30 day average= 15.3168
#<Q.L. =0

Model used = BPJ Assumptions, type 2 data

No Limit is required for this material
The data are:

12.7




4/12/2010 1:58:05 PM

Facility =VA0000248 - 029
Chemical = Lead, Total
Chronic averaging period = 4

WLAa = 590
WLAc = 880
QL. =10

# samples/mo.
# samples/wk.

1
1
Summary of Statistics:

# observations = 1

Expected Value = 26.2

Variance = 247.118

C.V. =0.6

97th percentile daily values = 63.7555

97th percentile 4 day average = 43.5913

97th percentile 30 day average= 31.5985
#<Q.L. =0

Model used = BPJ Assumptions, type 2 data

No Limit is required for this material
The data are:

26.2




4/12/2010 1:58:37 PM

Facility = VA0000248 - 029
Chemical = Nickel, Total
Chronic averaging period = 4

WLAa = 980
WLAc = 1400
QL =10

# samples/mo. = 1
# samples/wk. = 1
Summary of Statistics:

# observations = 1

Expected Value = 10

Variance = 36

C.V. =0.6

97th percentile daily values = 24.3341

97th percentile 4 day average = 16.6379

97th percentile 30 day average= 12.0605
#<Q.L. =0
Modelused = BPJ Assumptions, type 2 data

No Limit is required for this material
The data are:

10




4/12/2010 1:59:22 PM

Facility = VA0000248 - 029
Chemical = Zinc, Total
Chronic averaging period = 4

WLAa = 610
WLAc = 8200
QL =10

# samples/mo. = 1
# samples/wk. = 1
Summary of Statistics:

# observations = 1

Expected Value = 19.9

Variance = 142.563

C.V. =0.6

97th percentile daily values = 48.4250

97th percentile 4 day average = 33.1094

97th percentile 30 day average= 24.0004
#<Q.L. =0

Model used = BPJ Assumptions, type 2 data

No Limit is required for this material
The data are:

19.9




4/12/2010 2:01:18 PM

Facility =VA0000248 - 029
Chemical = Sulfate

Chronic averaging period = 4
WLAa =
WLAC
QL. =5

# samples/mo.
# samples/wk.

10000000

1
1
Summary of Statistics:

# observations = 1

Expected Value = 76.9

Variance = 2128.89

C.V. =0.6

97th percentile daily values = 187.129

97th percentile 4 day average = 127.945

97th percentile 30 day average= 92.7454
#<Q.L. =0

Model used = BPJ Assumptions, type 2 data

No Limit is required for this material
The data are:

76.9




4/12/2010 2:02:48 PM

Facility =VA0000248 - 029
Chemical = 2,4-Dinitrotoluene
Chronic averaging period = 4
WLAa =
WLAc = 110
QL. =10

# samples/mo. = 1

# samples/wk. = 1
Summary of Statistics:

# observations = 1

Expected Value = 38.9 .
Variance = 544.755

C.V. =0.6

97th percentile daily values =

94.6599

97th percentile 4 day average = 64.7214
97th percentile 30 day average= 46.9154

#<Q.L. =0

Model used = BPJ Assumptions, type 2 data

No Limit is required for this material

The data are:

38.9
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modout - Completel.txt
"Model Run For I:\kaharlow\Raap - VA0000248\vA0000248_10_Reissuance\Technical\D0o Models\Completel.mod On
4/16/2010 2:08:48 pPM"

"Mode]l is for NEW RIVER." .
"Model starts at the OUTFALL 029 discharge.”

”Background Data”

"7Q10" 'cBODS "TKN", "Do", "Temp"
"Cmgd)" ll(mg/1)ll " (mg/1)"’ "(mg/'l)ll, lldeg cll
559 0, 8.801, 13.5

D1scharge/Tr1butary Input Data For Segment l"
"Flow", "cBODS", "TKN" plel

ll(mgd)ll Il(mg/'l)ll ll(mg/'])ll ll(mg/'l)ll Ildeg C"

1.57, 60, 20

"Hydraulic Information for Segment 1"

"Length”, "W1dth" "Depth"”, "velocity"

" (m_])ll n (_F,t) n mw (_Ft) n (‘Ft/sec n

.1, 500, 1.472, 1.179

"Initial Mix values for Segment 1" _

IIF10 " ||DOII "CBOD" B DOS tll " enl[)"
Il(mgd)" ll(mg/'l)"’ ll(mg/'l)ll ll(mg/'l)" llcmg/'l)ll I'deg

560.57, 8.796, 5.406, 5, 13. 5182
"Rate Constants for Segment 1. - (A1l units Per Day

Ilklll , mw kl@T" , "k2" , “kz@T" , liknll , llkn@Tll "BD "BD@T"
1, .743, 3, 2.573, .35, .213, 0, 0

"output for Segment 1"
"Segment starts"at OUTFALL 029"

"Tota1" "Segm.

"D1St" :D ist. :D " N "CBOD",' :nsoo" "
"(mi)", (m1>“ (mg/1) (mg/1)', (mg/1)
0, 0, 5.406, 0

.1, .1, 8 788 5.385, 0

D1scharge/Tr1butar¥ Input pata for Segment 2"
F'[ W "CBO 5 11 1" "
;I.(mgd)" ll(mg/’l)ll ll(mg/‘])" II(mg/‘l)ll Ilgeg Cll

"Incremental Flow Input Data for ,segment 2"

llF'lowu " CB " " KN" n 1] "

ll(mgd)l' "(mg/])" ll(mg/'l)ll lI(mg/'I)ll’ "deg C"
0, ,8.795, 13.5

"Hydraulic Information for Segment 2"

"Length","width", ‘"pepth", Tvelocity"
n (m.l , " (‘Ft) " "n (ft) n , n (‘Ft/sec 1
.02, 600.001, 1.016, .922

In1t1a1 M1x va1ues for Segment 2"

"Flow Do" "cBoD" nBOD", "posat”, "Temp"
Il(mgd) ll ll(mg/'l)ll ll(mg/'l)ll "(mg/'l)" " (mg/'l)ll ll cll
561.57, 8.781, 2, 13 52975
"Rate constants for Segment 2. - (A1l units Per Day
n klll , llkl@TH R " k2 " , "kz@T" , I‘Ikn" s "kn@T" , IIBD "BD@T"
.5, .371,  2.999, 2.573, .15, .091, 0, 0

"output for Segment 2"
"'segment starts at OUTFALL 026"
"Total", "Segm.

"D1§tﬁ" "pist.”, "DO", "cBOD' "nBoD" .
ll]c.m,]) s n (m1)l' 1n (mg/q)ll l!(mg/'])ll "Srsng/.l)
212, 02 ' 8 782 s 506 .082

D1scharge/Tr1butary Input Data for Segment 3"
MFlow"”, ~"c¢BODS" "
ll(mgd)ll Il(mg/'])ll, II(mg/'l)!l, ll(mg/'])ll Ildeg C"
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5.55, 24, 0, 17 20

"Incremental F1ow Input Jata for segment 3"

"F-i OW“ n " nDon " "
n(mgd>n ”(mg/‘l)” n(mg//'])u, n(mg/-‘)u, udeg C"
0, 0, ,8.787, 13.5

"Hydraulic Information for Segment 3"

"Length","width", "Depth", "velocity"

" (m_i 1m , n (.F.t) "n , " (ft) "’ " (.F.t/sec

4,88, 599.999, 1.025, .927

"In1t1a1 Mix Va1ues for segment 3"

"Flow", "DO' "cBoD" "nBoD", "Dosat" "Temp"
ll(mgd)l" ( /'I)l" H(mg/'])" ll(mg/'l)ll ll(mg/'l)ll lldeg C"
567.12, 8.765, 6.039, 3, 13.59307
"Rate Constants for Segment 3. - (A1l un1ts pPer bDay)"

" klll , " kl@—rll , llk2 " , llkz@T llknll kn@T i IIBD" "BD@T"
.5, .373, 3, 2.577, .15, .092, 0, 0

"output for Segment 3"
"sSegment starts at OUTFALL 007"

"Total", "segm.'
"Di st. ", "Dist." "Do", "cBOD ""nBoD"
"(m1)", n(m_l)u n(mg/-])u u(mg/-l)n u(mg/~l)n
.12, 0, 8.765, .081
.22, .1, 8.767, 6.024, .081
.32, .2, 8.769, 6.009, .081
.42, .3, 8.771, 5.994, 081
.52, .4, 8.773, 5.979, 081
62, .5, 8.775, 5.964, 081
72, .6, 8.777, 5.949, 081
.82, .7, 8.779, 5.934, 081
.92, .8, 8.781, 5.919, 081
1.02, .9, 8.783, 5.904, .081
1.12, 1, 8.785, 5.89, .081
1.22, 1.1, 8.787, 5.876, .081
1.32, 1.2, 8.787, 5.862, .081
1.42, 1.3, 8.787, 5.848, .081
1.52, 1.4, 8.787, 5.834, .081
1.62, 1.5, 8.787, 5.82, .081
1.72, 1.6, 8.787, 5.806, .081
1.82, 1.7, 8.787, 5.792, 081
1.92, 1.8, 8.787, 5.778, .081
2.02, 1.9, 8.787, 5.764, .081
2.12, 2, 8.787, 5.75, .081
2.22, 2.1, 8.787, 5.736, .081
2.32, 2.2, 8.787, 5.722, .081
2.42, 2.3, 8.787, 5.708, .081
2.52, 2.4, 8.787, 5.694, 081
2.62, 2.5, 8.787, 5.68, 081
2.72, 2.6, 8.787, 5.666, 081
2.82, 2.7, 8.787, 5.652, 081
2.92, 2.8, 8.787, 5.638, 081
3.02, 2.9, 8.787, 5.624, 081
3.12, 3, 8.787, .61, 081
3.22, 3.1, 8.787, 5.596, 081
3.32, 3.2, 8.787, 5.582, 081
3.42, 3.3, 8.787, 5.568, 081
3.52, 3.4, 8.787, 5.554, 081
3.62, 3.5, 8.787, 5.54, 081
3.72, 3.6, 8.787, 5.526, 081
3.82, 3.7, 8.787, 5.512, 081
3.92, 3.8, 8.787, 5.498, 081
4.02, 3.9, 8.787, 5.485, 081
4.12, 4, 8.787, 5.472, 081
4.22, 4.1, 8.787, 5.459, 081
4,32, 4.2, 8.787, 5.446, 081
4.42, 4.3, 8.787, 5.433, 081
.4.52, 4.4, 8.787, 5.42, 081
4.62, 4.5, 8.787, 5.407, 081
4,72, 4.6, 8.787, 5.394, 081
4.82, 4.7, 8.787, 5.381, 081
4.92, 4.8, 8.787, 5.368, 081
5, 4.88, 8.787, 5.357, 081
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D1scharge/Tr1butary Input bata for Segment 4"
"ETow "CBODS" " " "
n (mgd) H n (mg/‘l)ll " (mg/“i)" l!(mg/‘])ll zgeg Cll

"Incremental F10w Input pata for Segment 4"

F'] W "n B ll Il K " " ll-rem ”"
”(mgd)ll' ll(mg/'])ll ll(mg/])l! ll(mg/'l)ll' ll(jeg CII
0, ,8.793, 13.5
"Hydraulic Information for Segment 4"
"Len th" "width", '"Depth", "velocity"
11} (m_l " (.Ft) " m (,Ft) mn " (‘Ft/sec "
3, 760. 001 .886, .842
"Initial M1x values for segment 4"
"Flow", "DO", "cBOD" nBoD™ "pDosat”, "Temp"
"(mgd)ll’ (mg/'l)" ll(mg/'l)ll ll(mg/1)ll ll(mg/‘l)ll lldeg CII
567.19, 8.787, 5.366 . 7, 13.59386
"Rate Constants for Segment 4. - (A1l units Per Day)"
" klll L3} kl@Tll " k2" " kz@T" "knll , ”kn@T“ s IIBDII s
.5, .373, 3, 2.577, .15, .092,

"output for Segment 4"
"segment starts at OUTFALL 028"

"Total", "Segm.'

IID_I §t ll IlD_l $,t Il IIDOII , CBOD" R n BOD"
n(m.])n’ Il(m_])ll’ n(mg/-l)n, n(mg/-l)n, n(mg/-l)u
S5, 0, 8.787, 5.366, .084
5.1, .1, 8.791, 5.352, .084
5.2, .2, 8.793, 5.338, .084
5.3, .3, 8.793, 5.324, .084
5.4, .4, - 8.793, 5.31, .084
5.5, .5, 8.793, 5.296, .084
5.6, .6, 8.793, 5.282, .084
5.7, .7, 8.793, 5.268, .084
5.8, .8, 8.793, 5.254, .084
5.9, .9, 8.793, 5.24, .084
6, 1, 8.793, 5.226, .084
6.1, 1.1, 8.793, 5.212, .084
6.2, 1.2, 8.793, 5.198, .084
6.3, 1.3, 8.793, 5.184, .084
6.4, 1.4, 8.793, 5.17, .084
6.5, 1.5, 8.793, 5.156, .084
6.6, 1.6, 8.793, 5.142, .084
6.7, 1.7, 8.793, 5.128, .084
6.8, 1.8, 8.793, 5.114, .084
6.9, 1.9, 8.793, 5.1, .084
7, 2, 8.793, 5.086, .084
7.1, 2.1, 8.793, 5.072, .084
7.2, 2.2, 8.793, 5.058, .084
7.3, 2.3, 8.793, 5.044, .084
7.4, 2.4, 8.793, 5.03, .084
7.5, 2.5, 8.793, 5.016, .084
7.6, 2.6, 8.793, 5.002, .084
7.7, 2.7, 8.793, 5, .084
7.8, 2.8, 8.793, 5, .084
7.9, 2.9, 8.793, 5, .084
8, 3, 8.793, 5, .084
"END OF FILE"
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REGIONAL MODELING SYSTEM  VERSION 4.0
Model Input File for the Discharge

to NEW RIVER.
File Information
File Name: I:\kaharlow\Raap - VA0000248\VA0000248_1 O_Reissuance\TechnicaI\D
Date Modified: April 16, 2010
Water Quality Standards Information
Stream Name: NEW RIVER
River Basin: New River Basin
Section: 2a
Class: IV - Mountainous Zones Waters
Special Standards: v,PWS
Background Flow Information
Gauge Used: : Outfall 004
Gauge Drainage Area: . 2791 Sq.Mi.
Gauge 7Q10 Flow: 559 MGD
Headwater Drainage Area: 2791 Sq.Mi.
Headwater 7Q10 Flow: © 559 MGD (Net; includes Withdrawals/Discharges)
Withdrawal/Discharges: 0 MGD
Incremental Flow in Segments: 0.2002866 MGD/Sq.Mi.
Background Water Quality
Background Temperature: 13.5 Degrees C
Background cBODS5: 2 mg/l
Background TKN: 0 mgl/l
Background D.O.: 8.800588 mgl/l
Model Segmentation
Number of Segments: 4
Model Start Elevation: 1700 ft above MSL

Model End Elevation: 1660 ft above MSL




REGIONAL MODELING SYSTEM  VERSION 4.0

Segment Information for Segment 1

Definition Information
Segment Definition:
Discharge Name:
VPDES Permit No.:

Discharger Flow Information
Flow:
cBODS5:
TKN:
D.O.
Temperature:

Geographic Information
Segment Length:
Upstream Drainage Area:

Downstream Drainage Area:

Upstream Elevation:
Downstream Elevation:

Hydraulic Information
Segment Width:
Segment Depth:
Segment Velocity:
Segment Flow:
Incremental Flow:

Channel Information
Cross Section:
Character:

Pool and Riffle:
Bottom Type:
Sludge:

Plants:

Algae:

Model Input File for the Discharge

to NEW RIVER.

A discharge enters.
OUTFALL 029
0000248

1.57 MGD

60 mgl/l
0 mgl/l
7 mg/l
20 Degrees C

0.1 miles
2791 Sq.Mi.
2791 Sq.Mi.
1700 Ft.
1699.5 Ft.

500 Ft.

1.472 Ft.
1.179 Ft./Sec.
560.57 MGD ‘
0 MGD (Applied at end of segment.)

Rectangular
Mostly Straight
No

Sand

None

None

None
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Segment Information for Segment 2

Definition Information
Segment Definition:
Discharge Name:
VPDES Permit No.:

Discharger Flow Information
Flow:
cBOD5:
TKN:
D.O.
Temperature:;

Geographic Information
- Segment Length:
Upstream Drainage Area:

Downstream Drainage Area:

Upstream Elevation:
Downstream Elevation:

Hydraulic Information
Segment Width:
Segment Depth:
Segment Velocity:
Segment Flow:
Incremental Flow:

Channel Information
Cross Section:
Character:

Pool and Riffle:
Bottom Type:
Sludge:
Plants:

Algae:

Model Input File for the Discharge

to NEW RIVER.

A discharge enters.
OUTFALL 026
0000248

1 MGD

30 mg/l

13.6 mgl/l

5 mgll

20. Degrees C

0.02 miles
2791 Sq.Mi.
2791 Sq.Mi.
1699.5 Ft.
1699.4 Ft.

600.001 Ft.

1.016 Ft.

0.922 Ft./Sec.

561.57 MGD

0 MGD (Applied at end of segment.)

Rectangular
Mostly Straight
No

Sand

None

None

None




REGIONAL MODELING SYSTEM  VERSION 4.0

Segment Information for Segment 3

Definition Information
Segment Definition:
Discharge Name:
VPDES Permit No.:

Discharger Flow Information
Flow:
cBOD5:
TKN:
D.O.:
Temperature:

Geographic Information
Segment Length:
Upstream Drainage Area:

Downstream Drainage Area:

Upstream Elevation:
Downstream Elevation:

Hydraulic Information
Segment Width:
Segment Depth:
Segment Velocity:
Segment Flow:
Incremental Flow:

Channel Information
Cross Section:
Character:

Pool and Riffle:
Bottom Type:
Sludge:

Plants:

Algae:

Model Input File for the Discharge

to NEW RIVER.

A discharge enters.
OUTFALL 007
0000248

5.55 MGD
24 mgll

0 mg/t

7 mg/l

20 Degrees.C

4.88 miles
2791 Sq.Mi.
2791 Sq.Mi.
1699.4 Ft.
1675 Ft.

599.999 Ft.

1.025 Ft.

0.927 Ft./Sec.

567.12 MGD

0 MGD (Applied at end of segment.)

Rectangular
Mostly Straight
No

Sand

None

None

None




REGIONAL MODELING SYSTEM  VERSION 4.0

v

Segment Information for Segment 4

Definition Information
Segment Definition:
Discharge Name:
VPDES Permit No.:

Discharger Flow Information
Flow:
cBODS5:
TKN:
D.O.:
Temperature:

Geographic Information
Segment Length:
Upstream Drainage Area:

Downstream Drainage Area:

Upstream Elevation:
Downstream Elevation:

Hydraulic Information
Segment Width:
Segment Depth:
Segment Velocity:
Segment Flow:
Incremental Flow:

Channel Information
Cross Section:
Character:

Pool and Riffle:
Bottom Type:
Sludge:

Plants:

Algae:

Model Input File for the Discharge

to NEW RIVER.

A discharge enters.
OUTFALL 028
0000248

0.07 MGD

30 mg/l

9 mgl/l

5 mgl/l

20 Degrees C .

3 miles
2791 Sq.Mi.
2791 Sq.Mi.
1675 Ft.
1660 Ft.

760.001 Ft.
0.886 Ft.
0.842 Ft./Sec.
567.19 MGD
0 MGD (Applied at end of segment.)

Rectangular
Mostly Straight
No

- Sand

None
None
None




Attachment F

Historical Limit Development




Excerpt from
- 1979 Fact Sheet
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ATTACHMENT 1

Qutfall 004 - This is an open ditch which prior to the finish of

Project MCA33.70A received several smal] contaminated process and drainage
streams. The parameters listed are those for which testing was done prior
o the removal of these streams. As the only water to be contained in this
ditch is to be storm and. spring flows, a one-year testing program is
included to provide assurance that all contaminated water 1s removed.

Qutfall 401 - This is the Oleum manufacture waste acid.treatment plant.
Processes employed are equaiizaiion,.neutwa]ization, pH .adjustment and
clarification with vacuum Filtration for sludge dewatering. TSS Timits
are based on limits normally to be expected 1in a.s0lids containing system
with simple settling. Sylfate limits are based on the solubility 1imit of
calcium sulfate as this is the form in which .almost all of the SOz in the
system is expected to be. It is the.judgment of the staff that as no
provision is made for the removal of soluble sulfate the minimum amount
which can be 1isted as a permit Timit. is the solubility of the compound.
As calcium sulfate normally exists-in one of three forms with varing
solubilities, it was necessary to choose-one form as the one on which
to base the limit. Of the three forms (anhydrous, 2 Ho0 and, 1/2 HZO)'
It is obvious that the anhydrous was least Tikely to bé predominant.
0f the remaining, the two water hydrate was the lesser soluble and was
chosen as the more conservative guess. The Timits are thus based on the
solubility of CaS0z.2Hp0 in water at 20°C. The solubility of this
species is 2410 mg?] of this'approximate1y‘57%.or 1370 mg/1 is contri-
buted by the sulfate radical. A1l sulfate results are to be reported as
SOg.- As the solids in this system are almost .exclusively calcium sulfate,
it 'was felt that some provision must be made to account for the calcium
. sylfate existing as suspended matter. It was decided that for the sake
of simplicity all TSS would be assumed to be SO and thus the TSS 1imit was
added to the sulfate Timit.. This was in all cases a negligible addition.
A1l quantity Timits were based on the concentration Timits Tisted and
a flow Ffigure of 0.25 mg/d which was - supplied by Arsenal personnel as

the design flow for this faci]ity.

Outfall 005 (Cooling Water) - This outfall previously -carried the effluent.
from the C-line .waste acid treatment plant. Upon -completion of Project
MCA 972.550, the C-Tine waste acid treatment plant will.be abandoned and
a1l waste diverted to the main waste acid treatment plant associated with
Discharge 007. To insure that all contaminated streams have been removed
from this discharge, the parameters: oxidized nitrogen, :sulfate, BOD and
coD, are to be monitored for a period of one year. No 1imits are included
on the permit as the tests are to be conducted only for the purpose of
verification. Temperature 7imits are based on a best estimation of the
temperature of Fflows currently being discharged. Special Condition 1.
‘attached to the permit requires that these temperature 1imits be investi-

gated and modified if necessary.
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Qutfall 006 (Main Plant General Purpose Sewer) - This outfall previously
contained a number .of contaminated.streams' of "varing orgins. With the
completion of several projects throughout -the plant, all contaminated waste
streams. will be eliminated .leaving-only non-contact .cooling water from
power house and .water treatment plant raw water overflow-0S streams
associated with plant processes. The raw water overflow contains only
untreated unchanged .river water with no.additatives whatsoever. In
addition to these process streams there is also storm runoff and spring water.
BOD, COD, and oxidized nitrogen testing is.included on-the requirements for
this discharge to provide assurance that all contaminated streams have been
- removed. Temperature 1imitatiens are based ont the best available .data
existing at the time of :the permit drafting. .Special Condition No. 1
requires that a study be done on this discharge to-determine if these

Timits should be .changed.

. Qutfall 007 (Main Plant Acid Treatment.Plant) - BOD- and COD carrying streams
will be removed from this outfall by MCA- 33.70A. Testing requirement is te
.give assurances that no such stream still exists.’ TSS 1imits are based on

30 and 45 mg/1 and a flow rate of 7:0 MGD.which is the best estimate by
Arsenal persennel .for. the future flow rates. - Sulfate quantities Timits are
based on 1400 and 1415 mg/1 as discussed under .Outfall 401. Oxidized
nitrogen guantities are based on-a 85% reduction of the NO, quantities
determined to be in the raw stream at mobilization production rates. It was
- previously determined that-the segment of the.New River into which this
discharge Tlows is not water quaWity'limiting.with-fespect to nitrate

and thus .effluent Tlimitations apply. As no ‘guidelines for nitrate removal
exist, Radford.Arsenal with the concurrence of EPA and the Virginia Water
Control Board decided-that an 85% removal -rate should be the target. pending
a BPT defimition. Tith this in.mind, RAAP personnel .designed a system -to
produce this Tevel of effluent nitrate. Pertinent data has been reviewed

by the staff. The RAAP staff is satisfied that these Tevels.will be met.

No nitrate removal facilities as cuch .are involved .as the reduction in
effluent in the guantity .is accomplished by recycle in the production -
process. No ND3tconcentration 1imit is given as most NO3 -exists in this system
as calcium nitrate which is soluble in water inthe range of 1800 g/1. Due. '
to .the uncertainty with the permit 1imits as stated in this permit,

Special Condition No..2 is added to this discharge which will.allow for

an evaluation of the efficiency of this system -during a certain period after
which the permit Timits may be modified. Proper temperature limits are also
somewhat in question and for this reason Special Condition No. 1 applies
which will require RAAP to perform a-temperature survey after which
temperature Timits may also be modified. S

Timits are based .on the best-estimates for the capability of the proposed |
treatment plant. The final 1imits were derived from the estimated full
mobilization loadings with 859 removal. Sulfate Timits were determined

as discussed under Outfall 401. Special Condition No. 2 is applicable to
this discharge and thus an efficiency study will be undertaken during

the first year of actual .operation to determine if these 1limits are correct.

Outfaj1-012.(TNTAWésté'Treatment Plant) - Oxidized nitrogen, TNT, and COD
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The temperature survey in accordance with Special Condition No. 1 will
also be conducted. COD Quantity.Timits are based on a concentration

in the effluent of 52 mg/1 average and 233.mg/1 -maximum and a flow rate
of 0.46 MGD. -The flow Figure was.arrived at by back calculating from

oxidized nitregen and TNT quantities.

7. Qutfall 013 - This-discharge 1s associated with a.drainage ditch in
the TNT manufacturing area.which was found. some years ago to be
" carrying a measured pollutant load. However, no pollutant quantities
have been detected in recent years. It is -proposed ‘to sample this
discharge with a higher than .previously required frequency and if
no- unusual levels.of pollutants are found -during .a .6-month period the
discharge will be -removed from-the permit. c :

8. Qutfall 014 (Inert Gas Plant Cooling MWater) - The temperature 1imits
on this discharge.are based on:best estimate by Arsenal personnel of .
actual temperatures.. Special Condition-No.. T applies 1n this case
which will require-a study to be performed to-determine if these Tlimits

are applicable.

9., Outfall 015 (Non-Contact Cooling Water) - Temperature 1imits for this
- discharge are based .on past records .and .best estimate of temperature by
Arsenal personnel.- As .the 1imit is not greater: than-stream standards,

no Special Condition No. 1 type-of survey is necessary.

10. Outfall-017 (Runoff from the Open Burning Area) - This outfall is included
on the permit as there is-a potential for contaminated discharge from this

area. TJo date no discharge has ever been reported:from this area. ‘
Testing requirement is -included; therefore, for information proposes only .

should discharge occur.

11. Outfall 023 (Compressor House Cooling Water) - The temperature Timit of .
. 369C is based on a best estimate by Arsenal .personnel. Special Condition

No. 1 applies in this case. .

12.. Outfall 026 (Main Plant Sewage Treatment Plant) - BOD:and TSS values are
based on standard secondary freatment ‘definition for sewage treatment
plants.. Quantity 1imits are calculated with a ‘Flow of 1.0 MGD. Chlorine
residual 1imits are based on practices currently in use in the State of
Virginia. . ' :

tment -Plant - A1l Timits determined the

£ 0.075 MGD was used for calculation

13. Outfall 028 (horseshoe Area Waste Trea
same as in Outfall 026. ‘Flow Timits o

of quantity limits.




14.

Attachment 1
Page 4

Qutfall 029 (Main Plant Biological -Waste Treatment Plant) - BOD and ‘COD

Timits .are based on 85% removal of the estimated laoding on the plant.
Oxidized ntirogen loadings are unsure at this time and so are not Timited.
Special Condition No. 2 calling .for an efficiency survey to establish

TSS Timits are based on ‘85% removal of

Timits applies ‘to:this .discharge.
TSS Toading as shown “in Table-1I of.the April 25, 1978, design capacity
submittal from Col. Watts. This, as are all 1imits on this discharge is a

tentative figure pending resilution .0f Special Condition No. 2.
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MEMORANDUM
VIRGINIA DEPARTMENT OF ENVIRONMENTAL QUALITY

WEST CENTRAL REGIONAL OFFICE

3019 Peters Creek Road Roanoke, VA 24019
SUBJECT:  RFAAP VA0000248 - TMP Justification

TO: Deborah DeBiasi - OPS

FROM: Kevin Harlow

DATE: April §,2010

Revised facility information along with included table showing historic TMP results are attached.

Outfall 005: The current mode of operation is to discharge only cooling water, cooling tower
blowdown and storm water, and potentially wastewater from the oleum plant. The oleum plant is in
standby mode and will take considerable effort to make it active. Occasionally, spills from tank
dikes have found their way into this outfall. Discharges from this outfall meet the applicability
criteria in the guidance to flows in excess of 50,000 gpd. No toxicity was observed during the
current permit. Annual acute biological testing should be continued in the permit. The species used
should be alternated between C. dubia and P. promelas. If the oleum plant becomes active, quarterly
testing with both species should resume.

Outfall 006: No major changes in the sources of effluent at this outfall. Discharges from this outfall
meet the applicability criteria in the guidance due to flows in excess to 50,000 gpd. An acute
toxicity limit of 1.0 TUa was placed into the permit during the 2005 permit reissuance. The facility
did not have any trouble meeting achieving compliance with this limit. Chronic toxicity data using
P. promelas showed some toxicity but the WETLIM10 and STATS.EXE output showed that the 1.0
TUa was the most restrictive limit and that a chronic toxicity limit is not needed. Annual chronic
tests using Pimephales promelas will also continue.

Outfall 007: No major changes in the sources of wastewater at this outfall. All waste acid is
directed to the A-B line treatment system and this outfall. This outfall has had an effective acute
WET limit since 1994. The 8.0 TUa limit was corrected in the 2005 permit reissuance to a 6.6 TUa
limit. The facility did not have any trouble meeting this new limit during the compliance schedule.
Chronic toxicity data using C. dubia showed some toxicity but the WETLIM10 and STATS.EXE
output showed that the 6.6 TUa was the most restrictive limit and that a chronic toxicity limit is not
needed. Continued chronic testing is also required since the IWC at 7Q10 exceeds 1%.

Outfall 014: Since cooling water was removed from this outfall in 1992, shortly after the permit was
last reissued, this discharge has been comprised of storm water and spring water. A contaminated
spring is downgradient of a major fuel oil spill that occurred in the early 1970s. A petroleum odor
was still be detected in this area during a 2000 site visit. The contaminated spring was determined to
be infiltrating a collapsed pipeline in 2000. The pipeline was subsequently repaired excluding the
contaminated spring. Toxicity testing during the 2005 permit did not exhibit toxicity. However,
given the IWC=100%, continue acute toxicity testing alternating between P. promelas and C. dubia is




to continue.

. Outfall 024: There has been virtually no flow from this outfall for the past five years. If discharge
does commence, the IWC is estimated to be about 0.05%. Since there is little chance that toxics from
manufacturing operations would be discharged to this outfall, there is no TMP requirement.

Outfall 026 & 028: Toxicity from chlorine was evident at these outfalls before final chlorine limits
were placed in the permit. In addition, there is a chance that toxics from manufacturing or laboratory
operations could be routed to these STPs. Since dechlorination has been added to reduce chlorine
toxicity, annual compliance monitoring is required. '

Outfall 029: There are no major changes in the sources of effluent at this outfall. A WET limit
became effective in 1994. No tests have failed since a seven million gallon equalization basin has
been in use. Ceriodaphnia dubia was chosen as the most sensitive species in 1994. Small changes in
the manufacturing formulations have been made and will probably continue in the future. WET
testing will continue with the most sensitive species C. dubia. Once each year both species should be
tested to verify that manufacturing changes have not resulted in vertebrate toxicity.




SUMMARY OF TMP REQUIREMENTS:

005: Annual acute tests on 24 hour composite samples during dry weather. Alternate between
Pimephales promelas and Ceriodaphnia dubia. If the oleum plant becomes active, quarterly
acute and chronic testing with both species should be initiated.

006: Quarterly acute tests on 24 hour composite samples using Pimephales promelas. Both
species should be used once each year to verify the most sensitive species. Annual chronic tests

on 24 hour composite samples using P. Promelas.

007:  Quarterly acute tests on 24 hour composite samples with a WET limit using Ceriodaphnia
dubia. Both species should be used once each year to verify the most sensitive species. Annual
chronic testing using Ceriodaphnia dubia.

014:  Annual acute on 24 hour composite samples alternating between Pimephales promelas
and Ceriodaphnia dubia.

024: Quarterly acute tests on 24 hour composite samples with both C. dubia and P. promelas
upon commencement of discharge.

026: Annual acute on 24 hour composite samples alternating between Pimephales promelas
and Ceriodaphnia dubia. ;

028: Annual acute tests on 24 hour composite samples alternating between Pimephales
promelas and Ceriodaphnia dubia.

029:  Quarterly acute tests on 24 hour composite samples with a WET limit using Ceriodaphnia
dubia. Both Species should be used once each year to verify the most sensitive species.




VA0000248 - RAAP
Acute Toxicity Test Results page 1 of 2

ouT DATE DATE LC50 NOAEC SURV.
FALL EVENT BEGIN END VERT. | INVERT. %) TUa %) IN 100%
7 ST ANNUA] 7/20/2005 | 7/22/2005 | P. promelas >100 <1 95
7 2nd Annual | 7/19/2006 | 7/21/2006 | P. promelas >100 <] 100
7 3rd Annual | 7/11/2007 | 7/13/2007 | P. promelas >100 <1 100
7 4th Annual | 7/9/2008 | 7/11/2008 | P. promelas >100 <] 90
7 5th Annual | 7/8/2009 7/8/2009 | P. promelas >100 <1 100
7 ST QUARTE| 7/20/2005 | 7/22/2005 C. dubia 40.55 2.47 0
7 2nd Quarter| 10/5/2005 | 10/7/2005 C. dubia 51.27 1.95 25
7 3rd Quarter | 1/11/2006 | 1/13/2006 C. dubia 32.8 3.05 15
7 4th Quarter | 4/12/2006 | 4/14/2006 C. dubia 76.01 1.32 20
7 Sth Quarter | 7/19/2006 | 7/21/2006 C. dubia 90.87 1.1 40
7 6th Quarter | 10/11/2006 | 10/13/2006 C. dubia 48.28 2.07 10
7 7th Quarter | 1/10/2007 | 1/12/2007 C. dubia 41.2 2.43 0
7 8th Quarter | 4/11/2007 | 4/13/2007 C. dubia >100 <1 45
7 9th Quarter | 7/11/2007 | 7/13/2007 C. dubia 62.11 1.61 25
7 10th Quarter| 10/3/2007 | 10/5/2007 C. dubia >100 <1 80
7 11th Quarter| 1/9/2008 | 1/11/2008 C. dubia 65.91 1.52 15
7 12th Quarter| 4/9/2008 | 4/11/2008 C. dubia 69.44 1.44 35
7 13th Quarter| 7/9/2008 | 7/11/2008 C. dubia >100 <1 95
7 14th Quarter| 10/8/2008 | 10/10/2008 C. dubia 99.9 1 50
7 15th Quarter| 1/14/2009 | 1/16/2009 C. dubia 46.93 2.13 0
7 16th Quarter| 4/8/2009 | 4/10/2009 C. dubia 75.77 1.32 30
7 17th Quarter| 7/8/2009 | 7/10/2009 C. dubia 84.68 1.18 ?
7 18th Quarter| 10/7/2009 | 10/9/2009 C. dubia 47.73 2.1 0
7 19th Quarter| 1/13/2010 | 1/15/2010 C. dubia 42.04 2.38 0
29 ST ANNUA] 7/20/2005 | 7/22/2005 [P. promelas >100 <1 100
29 2nd Annual | 7/19/2006 | 7/21/2006 | P. promelas >100 <1 95
29 3rd Annual | 7/11/2007 | 7/13/2007 | P. promelas >100 <1 100
29 4th Annual | 7/9/2008 | 7/11/2008 |P. promelas >100 <1 100
.29 5th Annual | 7/8/2009 | 7/10/2009 | P. promelas| . >100 <1 90
29 ST QUARTE} 7/20/2005 | 7/22/2005 C. dubia >100 <1 100
29 2nd Quarter | 10/5/2005 | 10/7/2005 C. dubia >100 <1 95
29 3rd Quarter | 1/11/2006 | 1/13/2006 C. dubia >100 <1 95
29 4th Quarter | 4/12/2006 | 4/14/2006 C. dubia >100 <1 100
29 Sth Quarter | 7/19/2006 | 7/21/2006 C. dubia >100 <1 100
29 6th Quarter | 10/11/2006 | 10/13/2006 C. dubia >100 <1 95
29 7th Quarter | 1/10/2007 | 1/12/2007 C. dubia >100 <1 75
29 8th Quarter | 4/11/2007 | 4/13/2007 C. dubia >100 <1 100
29 9th Quarter | 7/11/2007 | 7/13/2007 C. dubia >100 <1 95
29 10th Quarter| 10/3/2007 | 10/5/2007 C. dubia >100 <1 95
29 11th Quarter| 1/9/2008 | 1/11/2008 C. dubia >100 <l 90
29 12th Quarter| 4/9/2008 | 4/11/2008 C. dubia >100 <1 100
29 13th Quarter| 7/9/2008 | 7/11/2008 C. dubia >100 <1 100
29 14th Quarter] 10/8/2008 | 10/10/2008 C. dubia >100 <1 100
29 15th Quarter| 1/14/2009 | 1/16/2009 C. dubia >100 <1 100
29 16th Quarter| 4/15/2009 | 4/17/2009 C. dubia >100 <1 100
29 17th Quarter| 7/8/2009 | 7/8/2009 C. dubia >100 <l 100
29 18th Quarter| 10/7/2009 | 10/9/2009 C. dubia >100 <1 100
29 19th Quarter| 1/20/2010 | 1/22/2010 C. dubia >100 <1 95




VA0000248 - RAAP
Acute Toxicity Test Results page 2 of 2

ouT DATE DATE INVERT|LC50 NOAE | SURV.
FALL EVENT BEGIN END VERT. (%) TUa C |IN100%

5 | 1ST ANNUAL| 7/20/2005| 7/22/2005 |P. promelas >100| <1 100
5 3rd Annual | 7/11/2007] 7/13/2007 {P. promelas >100 | <1 95

5 Sth Annual | 7/8/2009 | 7/10/2009 |P. promelas >100| <1 100
5 | 1ST ANNUAL | 7/20/2005 | 7/22/2005 C. dubia | >100| <1 100
5 2nd Annual | 7/19/2006| 7/21/2006 C. dubia|>100| <1 100
5 4th Annual | 7/9/2008 | 7/11/2008 C. dubia | >100] <1 100
6 [{IST QUARTER| 7/20/2005| 7/22/2005 |P. promelas >100| <1 100 95

6 2nd Quarter | 10/5/2005| 10/7/2005 |P. promelas >100 <1 100 100
6 3rd Quarter | 1/11/2006| 1/13/2006 |P. promelas >100] <1 100 100
6 4th Quarter | 4/13/2006 | 4/15/2006 |P. promelas >100] <1 100 100
6 5th Quarter | 7/19/2006| 7/21/2006 |P. promelas >100| <1 100 100
6 6th Quarter | 10/11/2006] 10/13/2006|P. promelas >100| <1 100 100
6 7th Quarter - | 1/10/2007] 1/12/2007 |P. promelas >100] <1 100 100
6 8th Quarter | 4/11/2007 | 4/13/2007 |P. promelas >100| <1 100 100
6 Oth Quarter | 7/11/2007 | 7/13/2007 |P. promelas >100) <1 | 100 100
6 10th Quarter | 10/3/2007 | 10/5/2007 |P. promelas >100| <1 100 100
6 11th Quarter | 1/9/2008 | 1/11/2008 |P. promelas >100| <1 100 100
6 12th Quarter | 4/9/2008 | 4/11/2008 |P. promelas >100] <1 100 100
6 13th Quarter | 7/9/2008 | 7/11/2008 |P. promelas >100] <1 100 100
6 14th Quarter | 10/8/2008 | 10/10/2008 | P. promelas >100| <1 100 100
6 15th Quarter | 1/7/2009 | 1/9/2009 |P. promelas >100| <1 100 100
6 16th Quarter | 4/8/2009 | 4/10/2009 |P. promelas >100] <1 100 100
6 17th Quarter | 7/8/2009 | 7/10/2009 |P. promelas >100| <1 100 100
6 18th Quarter | 10/7/2009 { 10/9/2009 |P. promelas >100} <1 100 95

6 19th Quarter | 1/13/2010| 1/15/2010 |P. promelas >100| <1 100 95

14 | 1ST ANNUAL | 7/20/2005 | 7/22/2005 {P. promelas >100| <1 100
14 3rd Annual | 7/18/2007 | 7/20/2007 [P. promelas >100| <1 100
14 Sth Annual | 7/8/2009 | 7/10/2009 |P. promelas >100] <1 95

14 2nd Annual | 7/21/2006 ] 7/23/2006 C. dubia| >100| <1 100
14 4th Annual [ 7/11/2008 | 7/13/2008 C. dubia | >100] <1 95

26 | 1ST ANNUAL| 7/20/2005| 7/22/2005 |P. promelas >100] <1 100
26 3rd Annual | 7/11/2007| 7/13/2007 |P. promelas >100] <1 95

26 5th Annual | 7/8/2009 | 7/10/2009 |P. promelas >100 <1 100
26 2nd Annual | 7/21/2006| 7/23/2006 C. dubia | >100| <1 100
26 4th Annual | 7/18/2008 | 7/20/2008 C. dubia | >100] <1 100
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NPDES Permit Rating Work Sheet

NPDES NO: VA0000248

Facility Name:

Radford Army Ammunition Plant

City: Radford

Receiving Water: New River

Reach Number: VAW-N22R

Is this facility a steam electric power plant (SIC=4911)

with one or more of the following characteristics?

1. Power output 500 MW or greater (not using a cooling pond/lake)
2. A nuclear power plant

3. Cooling water discharge greater than 25% of the receiving stream's 7Q10 flow rate

____YES: scoreis 600 (stop here) _x_NO (ponﬁnue)

FACTOR 1: Toxic Pollutant Potential

PCS SIC Code: Primary SIC Code: 2892

1

Other SIC Codes: 2819 2823 2873 4911

Industrial Subcategory Code: |_0_|_0_|_2 | (Code 000 if no subcategory)

Regular Addition
Discretionary Addition
Score change, but no
status change
Deletion

Is this permit for a municipal separate storm sewer

serving a population greater than 100,000?

___YES; score is 700 (stop here)
_x_ NO (continue)

Determine the Toxicity potential from Appendix A. Be sure to use the TOTAL toxicity potential column and check one

Toxicity Group Code Points Toxicity Group Code Points

__ No process 3 3 15
waste streams 0 0 4 4 20

1 1 5 _ 5 5 25
2 2 10 __ 6 6 30

Toxicity Group Code Points
T 7 35
_X_ 8. 8 40
9 9 45
___10. 10 50

Code Number Checked: |_0_| 8 |
Total Points Factor1: |_4_| 0_|

FACTOR 2: Flow/Stream Flow Volume (Complete Either Section A or Section B; check only one)

Section A--Wastewater Flow Only Considered

Wastewater Type Code Points Wastewater Type
(See Instructions) (See Instructions)
Type & Flow <5 MGD - 11 0

Flow 5 to 10 MGD . 12 10

Flow > 10 to 50 MGD _ 13 20

Flow > 50 MGD - 14 30 Type I/I:
Type ll: Flow <1 MGD _ 21 10

Flow 1 to 5 MGD _ 22 20

Flow > 5 to 10 MGD _ 23 30

Flow > 10 MGD . 24 50

Type Il

Type lll: Flow <1 MGD . 31 0

Flow 1 to 5 MGD - 32 10

Flow > 5 to 10 MGD _ 33 20

Flow > 10 MGD . 34 30

‘

Section B--Wastewater and Stream Flow Considered

Percent of Instream - Code Points

Wastewater Concen-
tration at Receiving
Stream Low Flow

<10% . 41
> 10% to < 50% _ 42
2 50% 4@
<10% X 51
>10% to < 50% _ 52
>50% 53

10
20
0
20
30

Code Checked from Section AorB: |5 | 1 |

Total Points Factor 2: |_0_|_0_]

NPDES Permit Rating Work Sheet




NPDES No.: VA0000248

- FACTOR 3: Conventional Pollutants
(only when limited by the permit)

A. Oxygen Demanding Pollutant: (check one) ___BOD _X__COD ___ Other:
Code Points
Permit Limits: (check one) . <100 Ibs/day 1 0
. 100 to 1000 Ibs/day 2 5
- >1000 to 3000 Ibs/day 3 15
_ X >3000 lbs/day 4 20
Code Checked: |_4_|
Points Scored: |_2_| 0_|
B. Total Suspended Solids (TSS)
Code Points
Permit Limits: (check one) _ <100 Ibs/day . 1 0
- 100 to 1000 Ibs/day 2 5
_ >1000 to 5000 Ibs/day 3 15
X >5000 Ibs/day 4 20
Code Checked: |_4 |
Points Scored: |_2_|_0_|
C. Nitrogen Pollutant: (checkone) ___Ammonia - _X__ Other: Oxidized Nitrogen
Code  Points
Permit Limits: (check one) . < 300 Ibs/day 1 0
300 to 1000 Ibs/day 2 5
L >1000 to 3000 Ibs/day 3 15
X >3000 Ibs/day 4 20

7

Code Checked: |_4_|
Points Scored: | 2 | 0_|

Total Points Factor 3: |_6_]_0_|

FACTOR 4: Public Health Impact

Is there a public drinking water supply located within 50 miles downstream of the effluent discharge (this includes any body of water to
which the receiving water is a tributary)? A public drinking water supply may include infiltration galleries, or other methods of
conveyance that ultimately get water from the above referenced supply. ‘ '

_X_ YES (if yes, check toxicity potential number below) ____NO(if no, go to Factor 5)

Determine the human health toxicity potential from Appendix A. Use the same SIC code and subcategory reference as in Factor 1. (Be
sure to use the human health toxicity group column -- check one below)

Toxicity Group Code Points Toxicity Group Code Points Toxicity Group Code Points

__ Noprocess __ 3. 3 0 7 7 15
waste streams 0 0 4 4 0 _x_ 8. 8 20

1 1 0 ____ 5. 5 5 9 9 25
2. 2 0 ___ 6. 6 10 __10. 10 30

Code Number Checked: |_0_|_8_]j
Total Points Factor 4: |_2_|_0_|




NPDES Permit Rating Work Sheet
NPDES No.: VA0000248

FACTOR 5: Water Quality Factors

A. Is (or will) one or more of the effluent discharge limits based on water quality factors of the receiving stream (rather than
technology-based federal effluent guidelines, or technology-based state effluent guidelines), or has a wasteload allocation been
assigned to the discharge?

Code Points
_X__ Yes 1 10
No 2 0
B. Is the receiving water in compliance with applicable water quality standards for pollutants that are water quality limited in the
permit?
Code Points
X Yes 1 0
No 2 5
C. Does the effluent discharged from this facility exhibit the reasonable potential to violate water quality standards due to whole det
toxicity? .
Code Points
_X__ Yes 1 10
No 2 0
Code Number Checked:A|_1_| B 1] Cl1|
Points Factor 5:A |_1_|_0_| + B| O] + C|_10] = |_2_|_O_| TOTAL

FACTOR 6: Proximity to Near Coastal Waters N/A

A

B.

Enter the multiplication factor that corresponds
to the flow code: |__|__ |

Base Score: Enter flow code here (from Factor 2): |___|

Check appropriate facility HPRI Code (from PCS):

HPRI# ~Code HPRI Score ‘ Flow Code Multiplication Factor
o 1 1 20 : 11, 31, or 41 0.00
12,32, 0r 42 0.05
. 2 2 0 13, 33, or 43 0.10
14 or 34 0.15
. 3 3 30 21 or 51 0.10
22 or 52 0.30
- 4 4 0 . 23 or 53 0.60
- 24 1.00

5 5 20 :

HPRI code checked: |__|

Base Score: (HPRI Score) x (Multiplication Factor) = 0 (TOTAL POINTS)
Additional Points--NEP Program C. Additional Points--Great Lakes Area of Concern
For a facility that has an HPRI code of 3, does the facility For a facility that has an HPRI code of 5, does the facility
discharge to one of the estuaries enrolled in the National discharge any of the pollutants of concern into one of the
Estuary Protection (NEP) program (see instructions) or Great Lakes' 31 areas of concern (see instructions)
the Chesapeake Bay?
N/A N/A
Code Points Code Points
Yes o1 10 _ Yes 1 10
No 2 0 I No 2 0
Code Number Checked:A [_N/A_}| B |_N/A_} C I N/A_]
Points Factor5: A|__ | | + Bl |__| + G| = 0 | TOTAL




NPDES Permit Rating Work Sheet

NPDES NO:
SCORE SUMMARY
Factor Description Total Points

1 Toxic Pollutant Potential 40
2 Flow/Stream Flow Volume 00
3 Conventional Pollutants - 60
4 Public Health Impacts 20
5 Water Quality Factors 20
6 Proximity to Near Coastal Waters 00

TOTAL (Factors 1-6) 140

S1. Is the total score equal to or greater than 807 . __X_ Yes (Facility is a major) __No

S2. If the answer to the above question is no, would you like this facility to be discretionary major?
No

___ Yes (add 500 points to the above score and provide reason below:

Reason:

VA0000248

NEW SCORE: 140

OLD SCORE: 140

/R

Kevin Harlow

. Permit Reviewer's Name

(__540 ) 562 -

6788
Phone Number

March 4, 2010
Date

npdesrs.dak (2/21/95)




